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The United States Department of the Interior was designated by the Outer
Continental Shelf (ocs) Lands Act of 1953 to carry out the maority of
the Act's provisions for administering the mineral leasing and ‘develop-
ment of offshore areas of the United States under federal jurisdiction.
Within the Department, the Minerals Management Service (MMS) has the
responsibility to meet requirements of the National Environmental Policy
Aq%hoIh196%f(l’LcEPA a}sf sjlvwen z&s glther legidlation and regulations dealing
wi e gffects of offshore development. 1n Alaska, unique. cultural
differencés arid climatic conditionspcreate a needa?(()r deve oplr?gl‘ad -
tional socioeconomic and environmental information to improve 0cCS deci-
sionmaking at a1l governmental levels. In fulfillment of its federal
responsibilities and with an awareness of these additional .-information
needs, several investigative programs have been initiated, one of which
IS the Alaska OCS Sociatl and Economic Studies Program (SESP).

The Alaska OCS Social and Economic Studies Program is a multi-year re-
search effort which attempts to predict and evaluate the effects of
Alaska OCS petroleum development upon the physical, social, and econ-
omic environments within the state. The overall methodology is divided
into three broad research components. The first component identifies
an alternative set of assumptions regarding the location, the nature,
and the timing of future petroleum events and related activities. In
this component, the program takes into account the particular needs of
the petroleum industry and projects the human, technological, economic,
and environmental offshore and onshore development requirements of the
regional petroleum industry.

The second component focuses on data gathering that identifies those
quantifiable and qualifiable facts by which OCS-induced changes can be
assessed. The critica community and regional components are identified
and evaluated. Current endogenous and exogenous sour ces of change and,
functional organization among different sectors of community and region-

al life are analyzed.  Susceptible community relationships, values,
activities, and processes al so are included.

The third research component focuses on an evaluation of the changes
that could occur due to the potential oil and gas development. Impact
evaluation concentrates on an analysis of the Impacts at the statewide,
regional, and local level. .

In general, program products are sequentially arranged in accor dance
with MMS's proposed OCS lease sale schedule, so that information is
timely to decisionmaking. Reports are available through the National

Technical Information Service, and the MMS has a limited number of
copies available through the Leasing & Environment Office.  Inquiries
for information should be directed to: Social and Economic Studies
Program Coordinator, Minerals Management Service, Leasing & Environ-
mentOf fice, A aska OCS Region, P.0. Box 1159, Anchorage, Al aska 99510.
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ABSTRACT

This report evaluates potential air and marine
transportation systens inpacts in Unalaska, Cold Bay, St. Paul
and St. Matthew Island and parts of the Al aska peninsula
following the proposed Navarin Basin OCS lease sale (#83),
schedul ed for March 1984. A detailed description of existing and
anticipated transportation facilities and services is included
for unalaska/Dutch Harbor, Cold Bay and St. Ppaul. There is
currently no transportation infrastructure on St. Mtthew Island.
Forecasts of air and marine transportation demands w t hout the
econom ¢ influence of the |ease sale are devel oped as a base case
for conparative analysis. A mean petrol eum devel opnent scenario
prepared by MVS serves as forces of structural change follow ng

the |ease sale. Forecasts of additional air and nmarine
transportation demands generated by OCS devel opnent activities
were prepared. | npacts weredeterm ned by comparing

transportati on demands with and without OCS devel opment agai nst
exi sting and anticipated transportation facilities and services.

The Al eutian-Pribilof region surrounding these comunities
is a relatively isolated area where costs for transportation are
high. Freight noves predom nantly by water and people travel by
air. Unalaska is presently the major marine transshi pnent point
for western and northwestern Al aska and the Al eutian region.
Cold Bay is presently the major air transfer point in the region.
The general condition of transportation facilities in these two
comunities ranges from fair to excellent with sone facilities
havi ng special limtations affecting future usage. The quality
of transportation services varies depending upon available
facilities and demand: but marine and air services aefair.
St. Paul Island, although poorly served by air and narine
transportati on nodes would not be inpacted by the OCS | ease sale
83 in the scenario provided by MV

Since there are no facilities on St. Mitthew I|sland, they
wi |l have to be devel oped as a direct consequence of oil and gas
activities resulting fromthis |lease sale. A new oil terminal on
t he southern portion of the Alaska Peninsula is expected to be
built as a consequence of oil and gas discoveries in the region.




In the absence of any OCS devel opnent,
wi Il be centered around fi shing.

econom c activity
Bottom fishing is expected to

show steady growh during the next 15 years. No overall
i mprovenent in quality of services is expected, as operators

attenpt to keep pace. However, possible introduction of jet
aircraft at unalaska could inprove interregional air travel
times. Both uUnalaska and Cold Bay are expected to maintain their
regionally domnant roles in, respectively, marine and air
transportation. Alr facilities and marine facilities at all
t hese conmmunities appear to have sufficient capacity to handle
expected growh, if existing facility wuse patterns are
mai nt ai ned, al though the present capacities of the petrol eum
product facilities at the unalaska/Dutch Harbor port would be

exceeded after 1995.

The major transportation related inpacts of the Navarin
Basin oil and gas devel opnent activities are expected to be:

Devel opnent of transportation and other infrastructure at
St. Matthew |sland.

Significant increase in marine traffic at uUnalaska/Dutch
Harbor during the construction phase wth |ong del ays
l'ikely to occur in 1992.

Increases in air traffic at unalaska/pDutch Harbor which
woul d not require additional infrastructure beyond what
is assunmed in the Base Case.

There will be continued pressure to | engthen the airport
at unalaska/Dutch Harbor.
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CHAPTER |
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I. | NTRODUCTION

Pur pose

The purpose of this report is to identify and describe the
transportation inpacts of potential oil and gas devel opnent
resulting fromthe proposal Federal outer continental shelf {CCS)
| ease sale nunber 83. The lease sale area is |ocated between the
Aleutian and St. Lawence Islands of Alaska in an offshore area
called the Navarin Basin. This study of transportation inpacts
is one of several key study elenments of a larger integrated
effort by the Mnerals Managenent Service (MM5S) to evaluate the
broad range of possible socioecononic inpacts of the Navarin
Basin | ease sale. This effort is part of the Al aska OCS
Soci oeconom ¢ Study Program (SESP), whi ch seeks to evaluate all
federal OCS | ease sal es planned for Al aska.

This analysis of transportation inpacts was prepared for use
by MVS decision nmakers in various steps of the Federal OCS
| easi ng process. The study places enphasis on the informtion
needs of the environnmental inpact statenent (EIS) and secretari al
| ssue docunent (sSID), which nust be prepared for the Navarin
Basi n lease sale. The study also seeks to devel op transportation
planning information of use to the Intergovernnental Planning
Program (IpP). Through the 1PP, the study is expected to aid
devel opment of |ease-sale stipulations and to provide information
to state and | ocal governnents on the effects of Federal |ease
sale on transportation infrastructure and services.

The Proposed OCS Sal e

The proposed Navarin Basin |ease sale, OCS sale nunber 83,
currently scheduled to be held in March 1984, is the third
proposed OCS | ease sale in the Bering Sea. The area initially
identified for the sale (the area of call) generally |lies between
58°nN. latitude and 63°N latitude and is bounded on the west by
the U S./Russia 1867 convention |ine and on the east by 174°
| ongi t ude. Its general location is the central Bering Sea (see
Figure 1).
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Following the “call for nominations” in 1982, at which tine
the oil industry was asked to nonminate tracts for inclusion in
t he sale, MVS revi ewed the suggested tracts and reduced the call
area to those sets of tracts (blocks) which are the focus of the
ElIS and are the assunmed location of the offshore OCS activities
described in this report.

St udy Scope

In the Aleutian-Pribilof region, as in many regions of
Al aska, aviation is the prinmary node for noving people, and
marine transportation is the primary node for noving goods.
Consequently, the focus of this study is to determine the effects
of OCS devel opnent on regional air and marine transportation
facilities and services.

There are several principal conponents of this study:

« A description of the present regional aviation and marine
transportation systens. This baseline enphasizes
facilities, services, usage denmands, and capacity
l[imtations, but also provides information about relevant
regul atory controls, levels of service, service rates,
particular regional issues, and the trends of change
affecting facilities, services, and denmands.

« A forecast of future aviation and nmarine transportation
demands and service requirements assumng the |ease sale

is not held. This forecast, called the “Base Case”,
extrapol ates existing trends and conditions. Its purpose
is to provide a conparative base for forecasts that of
OCS events.

« The transportation element of this forecast builds upon
econom ¢ and popul ation forecasts prepared by other MBS

contractors. The resulting forecasts are evaluated for
their effects on air and marine transportati on system
capacity.




e A forecast of future aviation and marine transportation
demands and service requirements assumng the lease sale
is held. This forecast assunes the ‘“Mean Case” of OCS
devel opment as defined in the sesp Petrol eum Technol ogy
Assessment Report fOr the Navarin Basin. This case
assunes that there is sufficient oil found during
exploration to be commercially feasible to produce
Revi sed economi ¢ and popul ati on forecasts, which reflect
the addition of OCS events following the | ease sale,
serve as the basis for the transportation forecasts. The
i ncreased transportation demand resulting from both
direct and indirect enploynent and related popul ation
growt h is anal yzed and descri bed.

® Specification of inpacts for the OCS cases. An
eval uation of the positive and negative effects of
proposed OCS events is mnmde by conparing the OCS
devel opnent forecasts to the Base Case and to the
anticipated capacity of available facilities and
services.

There are two inportant Iimtations placed on the scope of
this study, which effect the broader useful ness of this report.
The devel opnent of a “transportation plan” to deal with OCS
transportation i ssues was not a purpose of the study, nor was the
study to investigate nmeasure to mtigate negative inpacts. The
study is restricted to provide the best available information on
these effects to the public. State and |ocal governnents, other
agencies, or groups and individuals mnust nake independent
assessments of alternatives and possible mtigating actions. By
making this report available, it is hoped the information will be
useful to state and |ocal organizations as they plan for the
proposed sale and respond to the Federal government’s decisions
through the EI'S process.

organi zati on of Reperk

The report comences in Chapter II with a detailed
di scussion of the basic nethodol ogy used and the key assunptions
on which the analysis is built. This is followed in Chapter III
with a detailed presentation of the A eutian-Pribilof region
transportati on baseline. Chapter IV presents the base case




forecast and an analysis of the inpacts of expected economc
growth without |ease sale 83 on the regional transportation
system

Finally, Chapter V analyzes the expected inpacts of OCS
devel opment in the Navarin Basin on the air and narine
transportati on systens. Chapter VI, Conclusions, presents a
sunmary of the major inpacts.

Appendi x A and B contain detailed traffic and soci oeconom c
data that would be inappropriate in the body of the report.
Appendi x C is a Bibliography.




CHAPTER I |
STUDY METHCDOLOGY



Il STUDY METHCDOLOGY

The general approach to transportation inpact analysis is
descri bed graphically in Figure 2. This analysis starts with an
assessnent of existing “baseline” conditions, and |leads to an
estimate of future “base case” conditions without OCS activity
and, finally, to a conparison of the transportation systemwth
and w thout OCS devel opnent.

Dat a Sour ces

For the nean petrol eum devel opnent scenario? the inpacts on
the transportation system are expected to be the greatest in the
following communities and on the marine and aviation
transportation systens:

MARI NE AVI ATl ON
. Anchor age X
Unalaska X X
St. Paul /St. George X X
Col d Bay X X
St. Matthew No infrastructure present

MARI NE SECTOR
Traffic

The main source of traffic data is the Corps of Engineers
unpubl i shed wat erborne conmerce dat a. Earlier Socioeconom c
Studies Program (SESP) studies (e.g., Technical Report Nunmber 58)
i nclude data through 1978; data for 1979 and 1980 are now
avai |l abl e from the Corps. For smaller communities these data
were cross-checked with data obtained fromthe carriers to assure
consi st ency.
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| nfrastructure

For the ports of St. Paul, Uunalaska~butch Harbor, and Cold
Bay, Technical Report No. 58 (St. GCeorge Basin Petroleum
Devel opnment Scenarios Transportation Systens Analysis) is quite
detailed and includes the data for the existing facilities for
1980 and early 1981. In the case of uUnalaska-Dutch Harbor
i ndicate these data were updated to include two projects which
were under construction in 1982 and should now be conpleted. The
new boat harbor and city dock are considered as the baseline
condition for this harbor. The draft Aleutian Coastal Ferry and
Al eutian and Sout hwest Alaska Milti Mdal Transportation Studies
prepared for the State DOT/PF were al so addressed.

In the case of Cold Bay, the inproved fuel dock has also
been included in the baseline. For the docking facilities at St.
Paul and St. George Islands, feasibility studies for boat harbors
have been prepared by the Corps of Engineers and the Departnent
of Transportation and Public Facilities (DoTpF). The information
in these reports has been incorporated where pertinent.

Carriers

Al'l the principal shipping and tug and barge lines were
cont act ed. The data col |l ected, when avail able, included:

route structure, frequency of service, and period of year
that the service is offered,

type of vessel used on the routes,

tariffs charged for a nunber of selected communities, and

t onnages of nmjor cargo types.

AVI ATI ON SECTOR

Traffic

Several sources of traffic data were conpiled. They include:
Earlier OCS studies;

Federal Aviation Adm nistration (FAA) Term nal Area Fore-
casts which contain data on passenger enploynents and




aircraft operations,

. City of ©Unalaska, Aleutian Region Airport, Pr oj ect
pocument; this source includes traffic data on Reeve’'s
operation at Unalaska (passenger, freight and air mail)
t hrough 1981;

The airlines and Al aska Transportati on Commission (ATC);
and the

. State Aviation System Plan which contains a forecast of
traffic at regional airports.

Infrastructure

A detailed inventory of the facilities and navigationa
probl ens associated with the uUnalaska airport are included in the
USKH, 1982, Unalaska Airport Mster Plan, 1982-2000 report. The
facilities at Cold Bay and St. Paul are adequately described in
earlier ocCs reports but were checked against nore recent data
when avail abl e. For the Anchorage International A rport, the
Upper Cook 1Inlet Airport System Plan and the State Aviation
System Pl an provided the basic data.

Alr Carrier Fleet

Information collected for the Aviation System Plan on fl eet
characteristics and routes covered by different air carriers
operating in the region was used for baseline data. Addi ti onal
information was collected fromthe air carriers thenselves and
t he ATC.

Basel i ne Conditions

The inpact of OCS devel opnent from lease sale Nunber 83 is
not likely to occur before 1987/ 88. As such, the physica
characteristics and condition of given types of infrastructure at
that time are not likely to be the sane as they are now
Simlarly, the fleet (ships or aircraft) which services the
comunities affected by this |ease sale could be very different
fromwhat it is today.




The inpact of OCS devel opment shoul d be based on a realistic
assessment of the future conditions of the infrastructure at each
communi ty affected by OCS devel opnent. Therefore, the Baseline
Conditions used for this study include all projects that are
funded, and the Base Case includes all projects that have a
reasonably high probability of being conplete by 1987/ 88.

Changes in the fleet are likely to occur due to (1) |easing
or purchasing new vessels or aircraft, thus reflecting a changing
econom ¢ environment; (2) obsol escence (due to changes in
technol ogy) or accidents, (3) changes in the physical
characteristics of the infrastructure, and (4) changes in the
regul ations. Thus, forecasts of changes in the fleet are nore
difficult to make with as high a degree of certainty as forecasts
of infrastructure.

SOCI CECONOM C ANALYSI S

The Base Case information on socioeconomc conditions
wi t hout the proposed |ease sale is supplied to the Consultant as
out put of the sCciMP (small Community Popul ation Inpact) is an
econom ¢ and denographic projection nodel for forecasting at the
census division and comunity |evel. The econom ¢ forecasting
nmet hodol ogy enployed in this nodel and in this analysis, assunes
that the regional econony is influenced by state and regi onal
events and special progranms which alter basic and secondary
sector enploynment and by the level of state expenditures. These
basi ¢ assunptions are given in Technical Menorandum NB-3,
Met hods, standards and assunptions, state and census division
econom cs and denographic Navarin Basin (83) inpact analysis (G
Knapp, 1982). Gt her reports on bottonfishing (e.g., conbs, 1981
and University of Al aska, Sea Grant, 1980, and Peat, Marw ck,
Mtchell & Conpany (pMM), Sept. 1981) provided key data.

St. Matthew Island is presently uninhabited and was assuned
to remain so during the forecast period, 1982 to 2000. Thi s
i sland then mght be used as a base for sonme OCS activities
associated with the devel opnment of Navarin Basin, although a
change in |land status would be required.
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TRANSPORTATI ON  DEMAND

This section anal yzes the nethodol ogy and assunpti ons whi ch
wll formthe basis of forecasting the transportati on denand.

There have been several forecasts of transportation denmand
for the region: the Sout hwest Al aska Transportation Study
(marine sector only), the State-Wde Aviation System Plan,

previous sesp reports and other studies.

Demand was estimated as the nost probable estimate of future
freight traffic.

Mari ne Denmand

Unalaska. Unal aska will remain the principal fishing port
and fish processing center in the region; consequently nost of
the marine traffic going to and from this port wll be in
connection with that industry. Unalaska also serves as a
transshi pnent point for fuel shipnments going to western and
northwestern Al aska. Estimates of this traffic were made in the
Western and Arctic Alaska Transportation Study (WAATS) (L.
Berger, 1982) which did not include the Bristol Bay area, other
Al eutian communities, and the pribilof | sl ands. Adj ustnments in
these forecasts were made by assumng that the denmand for
petroleum in these comunities 1is proportional to their
popul ati on. out bound cargoes related to OCS activities in the
reg ion used estimates prepared in earlier SESP studies such as
Technical Report 58 nodified to reflect the latest schedules for
the | ease sales. Estimates for outbound fish products were drawn
fromearlier studies (E.R. Conbs, 1981).

Cold Bay and the pribilof |sl ands. Marine transportation
forecasts prepared for cold Bay and st. paul used the basic
nmet hodol ogy and assunptions discussed above. The econom c

activity at Cold Bay is not likely to change appreciably in the
forecast period 1982 to 2000. However, the inmnent transfer of
the pribilof |slands fur-sealing operation fromfederal to |ocal
control requires that an alternative enploynent base for the
i nhabitants of these islands be devel oped. Several possibilities
were explored. The Corps of Engineers and poTpr have studied the
possibility of developing a fishing port at St. Ppaul, and they

11




have also investigated the feasibility of constructing a port at
St. George Island. Both of these feasibility studies give an
indication of the potential for fisheries developnent in the area
and were used by the Consultant as the basis of preparing a
forecast of fisheries devel opnment for these islands.

Avi ati on Denand

Briefly, aviation demand consists of passengers, air mail
and air freight. Passenger travel was estimated on the basis of
popul ati on and enpl oynent. The WAATS indicated that per capita
income is not an inportant factor in estinmating passenger denand.
Air mail is also closely related to population? and air freight
Is related to popul ation econom c activity, and construction.
The WAATS data and other studies were used to set the Base Case
denmand

Unalaska. This comunity serves as a regional hub for the
Western Al euti ans. Al r passenger traffic to this community is
very seasonal due to the nature of the fishing industry which
rai ses the population to 2300 in 1982 from a pernmanent popul ation
of 1900 at Unalaska. ° Passenger traffic factors relating
enpl oyment to trips were devel oped and related to alternative

future enploynent |[evels. Air mail estinmates was nade on the
basi s of permanent popul ation, and air freight was related to
econom ¢ activity using nedium bottom fish devel opnent. |n order

to estimate the capacity of the infrastructure, air traffic
forecasts were converted to aircraft operations (air carrier and
air taxi) and peak daily operations.

Lower |oad factors for aircraft flying to and from unalaska
are expected if the runway is |engthened and jet operations are
I ntroduced. Jets walso Ilower the nunmber of aircraft
operati ons because these aircraft have greater capacity than
turboprops, e.g., 40 passengers conpared to 90 to 120 passengers
in Al askan service.

cold Bay. Cold Bay is used mainly asatransit point for

8population figure confirmed with Gty of unalaska Pl anning
Director, My 1983, and does not necessarily reflect the officia
U*S. Census figure.
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passengers and freight going to unalaska, Pribilof Islands, and
ot her nearby comunities. The population of Cold Bay generates a
smal | proportion of the total traffic using the facilities there.
The construction of an airport at Unalaska will cause a
consi derabl e amobunt of the present traffic using this airport to
be diverted to direct flights between unalaska and Anchorage.
Besi des these considerations, the forecasts of air traffic wll
follow the basic methodol ogy discussed above.

St. Paul. The introduction of a fishing and fish processing
industry to this community will cause considerable increase in
traffic over what would have occurred if these activities were
not encouraged. The estimates of traffic will be based upon: (1)
data given on production and enploynent (SCIMP and Danes and
More, 1982), (2) on traffic generating coefficients devel oped
for unalaska based on historic data, and (3)othersources. Wth
t he basic demand functions defined, the forecasts of air traffic
will follow the basic -methodol ogy discussed above

TRANSPORTATI ON  SUPPLY

| nfrastructure

As nentioned previously, projects under construction such as
the boat harbor and new city dock in unalaska were considered as
existing features of the port. Forecasts of infrastructure
devel opment at the three ports (unalaska, Cold Bay and St. Ppaul)
wer e devel oped. Further data were collected on DOTPF prograns
and plans for the region and |inked to the funds likely to be
avai |l abl e. Forecasted transportation demand wthout oCs
devel opnent was conpared with the existing capacity of the
facilities. Wiere this demand appeared to exceed their present
capacity in the future, infrastructure were assumed to be built
to accommodate the denand. Thus, the thresholds for additional
capacity are specified as a range which affects the use of state
funds to correct bottlenecks in these facilities, where this can
be done with mnor investnents.

Mat eri al Handli ng Equi pnent and Procedures and Storage Facilities

Particular attention was placed on storage facilities since

13




mat eri al handling equipnment can be increased relatively easily
but expansion of storage capacity requires several years’ |ead
time, provided that there is sufficient land available. Thus, in
the short run, the lack of material handling equipnent is
generally the principal determ nant of actual port capacity;
however, their relatively |ow cost and their ease of installation
makes it possible to resolve these problens with relative ease.
In the case of the marine node, a ship’ s equipnment can usually
overconme a port’s lack of material handling equipnent at the
price of lower cargo handling rates. The problem of handling is
not as critical for aircraft, since the cost and size of cargo
handl i ng equi prent needed to | oad and unload air freight are |ess
than they are for ships; in addition, cargo handling rates are
also lower for aircraft.

Carriers

The deregulation of the aviation industry allows the entry
of new carriers on established routes and the formation of new
route structures with relative ease. Also an airline can expand
its fleet quickly through |leasing or buying aircraft. The
aviation fleet service |levels have been relatively |less stable
than marine shipping service, and this instability is likely to
increase in the future as a result of further deregulation, high
interest rates, and prevailing econom c conditions.

Presently Y¥s-11's (turboprop) are the nost efficient
aircraft for the short runway in uUnalaska, however, if the runway
is lengthened to over 1,829 neters (6,000 feet) jet aircraft
woul d then be able t& use the airport. This would result in |ess
expensive air transportation and faster travel tines; both would
inprove the quality of service and increase demand. The hi gher
| oad capacity of the jet aircraft would result in |ower |oad
factors than are presently obtained with the ys-11's which have
| oad factors of 90 percent or nore for extended periods of tine.

Marine carriers were assumed to continue gradual ly upgrading
present fornms of service.

SYSTEM CAPACI TY AND USE ANALYSI S
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Capaci ty

As detailed below, the capacity of the transportation
i nfrastructure was determ ned using general ly accepted nethods
nodified to include consideration of the difficult environnenta
conditions encountered around the Aleutian Islands and in the
Bering Sea.

Port Capacity. The nethodol ogy for estimating of port
capacity is derived fromthe “NORCAL” nethod devel oped for the
Us. Maritine Admnistration (Manalylics, Inc., February 1976)
and adopted for Al askan conditions in the waATs. [Its principal
approach involves identifying activities in a termnal,
estimating the capacity of each of the transportation systens and
i dentifying those activities which Iimt the capacity of the
termnal. To describe the capacity of each link in the cargo
handl i ng systemrequires asubstantial amount of detailed data.
In certain cases, reasonable assunptions were nmade to estinate
based on these data already gathered in WAATS and ot her studies
I n Al aska. The generalized NORCAL equation used here is valid
for both cargo transfer and storage facilities.

Throughput capacity is defined by the foll ow ng equation
(Louis Berger, 1982):

o
i

NP1 P2P3 P4ty 2rRxP (1)

Po

where: ¢ = throughput capacity in tons, boxes, or units per unit
of time
N= total nunber of berths, gangs, pieces of equipnent,
or storage area
Po - peak demand factor: ratio of peak flow to average
flow
p; - maximum facility utilization given acceptable delays
P2 - Fraction of scheduled non-operating time; this
vari abl e accounts for |abor: hours worked/total hours

i ncl udi ng breaks; and for equipnent: hour s
operating/total hours including routine naintenance
and operator break-tine. | f routine maintenance is

performed and breaks taken when equipnent woul d
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otherwise be idle, P> = 1. The variable also accounts
for storage, wusable area/total area including access
and office space.

pP3 - Unschedul ed delay factor. It considers for |abor
weat her, equi pnent unavailability, vessel novenent,
and | ongest hatch; and for equipnent: br eakdowns,

| abor or auxiliary equipnent not available, weather
cargo shifting, vessel novenents, and |ongest hatch.

P4 = Operations allowance. This accounts for any speci al
conditions which reduce capacity, such as congestion
on narrow aprons or delays while noving | andside
vehicles into place.

t; = operating hours/day

ty, = operating days/nonth (or year)

R= Rated cycle tine in units per tinme period. For
storage this is the reciprocal of average storage
time.

D= Cargo density in tons/units.

Airport Capacity. Airport capacity is defined in the
follow ng FAA circul ars and handbooks:

* Airport Capacity Criteria in Preparing the Nationa
Airport Plan - 1968

* Airport Capacity Criteria Used in Long Range Pl anning -

1969

Airport Capacity Handbook, 2nd. ed. - 1969

Techni ques for Determ ning Airport Airside Capacity and

Delay - 1976

*  *

Because the configuration of the airports is relatively
sinple, the Airport Capacity Criteria used in |long range planning
sunmarized in Airport Engineering by N Ashford and P. Wi ght,
1979, are adopted for use in this study.

Storage Capacity. This can be neasured in two ways: first,
as transit storage, e.g., short-term storage and second as long-
term storage. For ports, if storage is used for both transit
cargoes (which are either transshi pped or consuned |ocally) and
| ong-term storage, then the capacity can be conputed using an
average storage tine in days and 4 peaking factor (PO} of 1.43
(L. Berger, 1982) with the basic capacity equation. Long-term
storage is estimated for cargoes accunul ated over the shipping
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season and stored for gradual consunption during the rest of the
year by determining the static capacity of the warehouse or open
storage facility. This can be conputed as Npyp,/p, (S€e equation
1). The peaking factor is used describe the percentage of cargo
which is accunulated by the end of the shipping season. For
airports, only short-term capacity will be estimated.

Threshol d Capacity. Significant congestion |evels have
built up i n peak periods when capacity |evels as estinmated above
are reached. Depending on the individual situation, the
t hreshol d capacity level could be reached prior to the val ues
resulting from the use of equation 1. Threshold capacity is
reached when operations of a port or airport becone significantly
nore expensive than wusual (i.e., long waiting tinmes are
encountered) and under normal conditions the owner of the
facility would nmake an investnent aimed at expanding its
capacity.

A

Since capacity, as defined by the above equation, would
indicate which link in the cargo handling operation has the |east
capacity (and this is often the material handling equi pnent or
storage facilities capacity) the investnments needed to increase
capacity in these cases would be nodest. However, there will be
a point when the capacity of the infrastructure (dock or runway)
w |l also be reached, and then the additional capacity would have
to be nmade at a considerable investnent. Thus, a range of port
or airport capacities was estinated. The lower val ue indicates
that additional but nopbdest investnents are needed; the upper end
i ndicate that sizeable investnents are required when additional
capacity is needed.

Demand For Passenger and Frei ght Movenents

The transportation demand for passenger and freight
nmovenments i s derived from SCI MP nodel data concerning the size of
of fshore and onshore devel opnents and rel ated enpl oynent |evels
for the Mean Case scenario. The nmean case scenario is defined by
MV as the “nost likely” level of resource finds.

Traffic demand results from onshore and of fshore enpl oynent
(l ocal and non-I ocal, Al askan and non-Al askan) and freight
requirements (rig, platform pipeline and termnal) for each step




of OCS devel opnent (exploration, facility developnent and
production). Figures 3 and 4 show the OCS passenger and freight
movenents. Enpl oynent and freight data are obtained fromthe
Pet rol eum Technol ogy Assessnent of Navarin Basin (Danes & Moore,
1982) . These data and the OCS Logistics Options (discussed
bel ow) define the routing and transportation |inkages necessary
to bring the enployees and freight to and from the service bases
that will support OCS activities in the Navarin Basin

Travel patterns were generated by origin-destination pairs
including intermediate or transfer points for each category of

enpl oyee and each type of freight. Frei ght novenents include
drilling material requirements (drill pipe, dry bulk, fuel and
drill water), pipeline construction (inbound pipe, coating
materials and inbound coated pipe), and consumabl e demand by non-
| ocal OCS popul ation (onshore and offshore). Passenger denand
was derived from the enploynent and uses of various types of
aircraft. Direct marine and aviation traffic were added to the

Base Case traffic.

OCS MARI NE DEMAND

All but a small percentage of freight shipped by sea uses a
conbi nation of tug and barge and conventional deep sea vessels.
Because of the |arge nunber of ships presently serving Unalaska,
this port will remain the main center of OCS activity during the
exploration and oil and gas field devel opnent stages.

ocs AVI ATI ON DEMAND

Crew and personnel novenents to and fromthe rigs will be by

hel i copter. Initially, the centers of these activities are
assuned to be unalaska and Cold Bay. Crew and personnel
rotations will follow industry standards and are described in
earlier SESP reports. The inpact of greater air traffic

resulting from the Navarin Basin |lease sale will cause an
increase in the traffic using Anchorage International Airport.

OCS LOG STICS OPTI ONS
Al t hough there mght appear to be a |arge nunber of possible
| ogi stics options, in fact, there are likely to be only a very

limted nunber of viable alternatives. The decision rules
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FIGURE 3
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FI GURE 4
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concerning these alternatives were based on the analysis of past
actions and present intentions of the oil conpanies and on
assunptions which are consistent with earlier SESP reports.
Since convenience and fast response tine rather than costs play a

significant part in these decisions, it was assuned that the
existing transportation Wll be used to the maxinum extent
possible during the exploration stage. Only during the

devel opment and production stages would costly nodifications to
the existing transportation system (in terns of the construction
of new infrastructure) be considered practicable. For instance,
if St. Matthew Island or Makushin Bay on unalaska Island were to
be devel oped as a nmarine service base for the Navarin Basin, this
is nore likely to occur during the devel opnent or production
phase than during the exploration phase. However, in the case of
Makushin Bay, this site mght be devel oped earlier if the oil and
gas industry takes an active interest in the exploration and
devel opnent of several oil and gas fields at the same time.2

TOTAL TRANSPORTATI ON DEMAND

The total transportation demand with OCS devel opnent is the
sum of direct and indirect demand. The indirect Gemand is caused
by additional enploynent, population and econonmic activity
induced by OCS developnents in the area. The indirect
transportati on denmand was estimated using traffic generating
factors devel oped for the Base Case and, where reasonable, these
factors were adjusted to reflect the somewhat different

characteristics of the indirect transportati on demand.

OCS | npact Anal ysi s

In the final step of the analysis, OCS devel opnent inpact on
the transportation system was assessed. Thi s i npact analysis
measures different levels of utilization of the transportation
system and conpares them with the capacity of the system Using
the threshold approach, bottlenecks in the system were

det er m ned.

“This points out the difficulty of |ooking at one lease sale in
isolation. The ~cunulative effects of several sales in the sane
area could be quite different than that of a single sale.
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Five types of inpact forecasts were identified:
transportation infrastructure, carriers, passengers, nmateri al
handl i ng equi pnent and procedures, and storage. Each was divided
into initial inpacts resulting from exploration on the
transportation system and |onger-term inpacts caused by the
devel opment and production in the mean devel opnent scenario.
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CHAPTER 111
BASELI NE CONDI Tl ONS



L. BASELI NE CONDI TI ONS

The purpose of this chapter is to describe the present
status of transportation facilities and services affecting the
Navarin Basin Sale 73 Study Area. The follow ng description of
basel i ne conditions and an analysis of trends in transportation
demand and supply will serve as the basis for forecasting
transportation demands for evaluating potential OCS inpacts. Two
goal s are sought in devel oping the baseline conditions: 1) to
gain an overall perspective of the A eutian-Pribilof region
marine and air transportation systems, and 2) to gain a better
under standing of that portion of the regional transportation
system serving comunities likely to be directly affected by OCS

events. In this study, three comunities are of particular
I nterest: Unalaska-Dutch Harbor, Cold Bay, and St. Paul, SOne
of the data discussed in this chapter wll draw on the

information in earlier sesp studies, particularly Technica
Report Nunber 58 (PMM 1981).

The following description of the marine and air
transportation systems, focuses on infrastructure
characteristics traffic, and transport services available.
| ncluded within these broad categories are:

® | nfrastructure characteristics
facilities available
owner and oper at or
cargo handling rates
usage of facilities
peak peri ods

° Traffic
I nbound cargo
out bound cargo
t ransshi pped cargo

. Carriers
route structure
equi pnment
tariffs
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Physi cal Envir onnent

The reliability of a transportation system and the type of
system which evolves over tine depends upon the physical
environnment in which it nust operate. Both the air
transportation and marine transportation systens in the Aleutian-
Pribilof region are constrained by harsh climatic conditions.

The weat her in the region is characterized by persistently
overcast skies, strong winds, and violent storns. It is often
variable and quite local, and clear weather is rare.

In the Aleutians, about 76 to 190 centinmeters (30 to 75)

inches of precipitation falls annually. Visibility is the
poorest in the Aleutians with extensive fogs occurring in the
sunmer s. Thick fogs are often acconpanied by strong w nds

prevalent in the vicinity of the pribilof Islands in the sunmer,
maki ng navigation difficult and dangerous (U. S. Coast Quards
Coast Pilot 9, 1981).

The pribilof |Islands are near the southern limts of the ice
pack in the Bering Sea. Seven years of National Wather Service
ice records at St. Paul Island indicate that there was no sea ice
at all in three years. In the four remaining years, ice
restricted navigation during March and april; however, in one
year, the ice was not thick enough to stop shipping (U S. Coast
Guard, Coast Pilot 9, 1981).

Mari ne Transportati on System

Marine transportation is the principal node of freight
shipnments for both the Aleutian-Pribilof region and for the
three communities under study. Aside from snall boats and
fishing vessels and the Al aska Marine H ghway System this node
is not used for passenger travel. Unalaska-Dutch Harbor is the
princi pal destination for cargo going to the region. Petrol eum
products and general cargo are shipped into the region
principally from California and Seattle. Fi sh and shellfish
products are shipped from unalaska-Dutch Harbor to Japan and
Seattle. A proportion of incomng goods, primarily petrol eum
products, are transshipped through Dutch Harbor to destinations
in northern and western Al aska and, to sonme extent, the Al eutian
| sl ands and the Al aska Peninsul a.
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Goods are shipped to and from the region by ocean going tug
and barge conbinati ons, general cargo ships, and container ships,
whil e goods transshipped from the region to Northwest Al aska
mainly in tug and barge conbinations due to the shall ow water
depths found at nost communities |ocated there. Unalaska-Dutch
Har bor can receive ocean going vessels directly; at St. Ppaul,
cargo is unloaded and lightered fromsnall tug-barge conbinations
or coastal ships. At Cold Bay, tugs and barges are generally
used. The | arge quantity of goods shipped to and from unalaska-
Dut ch Harbor assures frequent service by several carriers. In
contrast, the service to St. Paul and Cold Bay is infrequent.
The Al aska Marine Hi ghway System connects the ports of Unalaska-
Dutch Harbor and Cold Bay to Kodiak and Honer in the Qulf of
Al aska during the sumer nonths.

MARINE | NFRASTRUCTURE AND TRAFFI C DATA

Each marine facility needs to be examined to determne its
present role in the overall marine transportation systemand its
relationship to other facilities at each port. Several features,

enuner ated bel ow, conprise this exam nation:

1) general description of the facility,

2) avai | able commercial facilities and their
characteristics,

3) wat er depth and navigational conditions, Wich limt
the size of ships and barges that can use the
facilities,

4) cargo handling facilities? and

5) cargo storage.

Table 1 provides a summary of the marine infrastructure
avai l able for the ports of unalaska-Dutch marbor, Cold Bay, and
St. Paul.

Traffic data include port throughput - inbound and outbound
traffic - and its origin and destination (see Appendix A). The

movements Of frei ght through the ports are al so anal yzed.
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TABLE 1

MARINE FACILITATES INVENTORY

COLD
UNALASKA BAY ST. PAUL
Br eakwat er no no no
Dock several one one
Berths yes yes no
Floats no no no
Freight Terminal: Dry yes no no
Liquid yes yes no
Freight Storage: Dry yes no no
Liquid yes yes yes
Transshipment Point: Marine yes no no
Air yes yes yes®
Passenger Terminal no no no
Boat Repair yes no no
Boat Launch yes” no no
Availability of:
Fueling Facilities yes yes no
Customs yes yes yes

d15St. George only.

- bynder construction.

Source: Louis Berger & Associates, Inc.
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Unalaska-Dutch Har bor

Facilities. The Gty of unalaska, which includes Dutch
Harbor, is located on a portion of unalaska and on Amaknak
Islands; it is approximately 1,280 kilometers (800 air mles)

from Anchorage. These two islands were recently (1978) connected
by a bridge. Dutch Harbor is a natural harbor which offers
protection for the fishing fleets operating in the Bering Sea and
around the Aleutian Islands, and it is the only deep water port
for commercial vessels in the Aleutian-Bering Sea region.
Consequent |y, Unalaska-Dutch Harbor is a major transshipnment port
for cargo going to the Aleutian |Islands and western Al aska, and
it also is a major fish processing port with eight processors.
The nature of the traffic is seasonal. A summer peak (July) is
associated with the transshipnent of goods to northern and
western Alaska, and a fall peak (COctober) is caused by the crab
fishery centered in unalaska-Dutch Harbor. Anot her period of
activity is associated with the transshipment of fish from the
Bristol Bay fishery (May and June) to their final destinations in
Japan or the Lower 48.

Unalaska-Dutch Harbor is congested during the crab fishing
season (Cctober through Decenber) by the |arge number of fishing
vessels. Toalleviate this problem in part, the State of Al aska
DOT/PF IS building a boat harbor on the Dutch Harbor spit. The
facility will consist of one 6 by 61 neter (20 by 200 foot)
transient nooring berth connected by a 2 by 15 neter (6 by 50
foot) gangway to a 4 by 84 nmeter (12 by 275 foot) float, plus 12
other berths. These additional berths will be provided along a 4
by 244 neter (12 by 800 foot) concrete float with six 5-pile
dol phins opposite six 1.5 by 19 neter (5 by 62 foot) concrete
stall dividers and seven 0.9 by 12 nmeter (3 by 40 foot) concrete
stall dividers. Water and fuel will not be provided at these
facilities. The City of unalaska IS also reconstructing an old
mlitary dock next to the Gty Dock as a comercial facility.
Both facilities will be conpleted by the end of 1982. Figure 5
shows the location of the various port facilities in Unalaska-
Dutch Har bor.

Besi des four conmmercial port facilities there are nunerous
docks used by processors to unload the fishing boats and to

moor floating processors and several abandoned marine facilities
not analyzed in this report.
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In the Bay of Dutch Harbor there are two commercial docks:
the Gty Dock on the northwest side of the bay and the Standard
Q1 (Chevron) Dock. The Gty Dock is |located near the site of an
abandoned nilitary dock now being reconstructed by the City.
The existing facility is a wood deck on wood piling T-head pier
built in 1979 by Seal and and turned over to the City (see Table
2). The new wharf under construction is adjacent to the existing
dock and will provide an additional area of 26 by 62 neters (85
by 204 feet). There is only a limted anmount of cargo handling
equi pment associated with the Sealand operation (mainly
truck/trailer comnbi nation).

The operating paraneters of the facility given in Table 2
are based upon discussions with its operator, Sealand, and they
can vary considerably from case to case. The val ues used here
are assuned to be present average conditions. The operating
paraneters are used to evaluate the capacity of the existing
facility under existing conditions.

The second dock in Dutch Harbor, operated by Chevron
(Standard QGl), serves along with its tank farm as the major
resupply base for the Al eutian-Pribilof and the northwestern
regi ons. Its throughput tonnage is about 4 tinmes the storage
capacity of its tank farm This dock is a T-head pier;
additional characteristics of this facility are given in Table 3.
Since the depth at its face is not sufficient to allow a 35,000
dead weight ton (pwT) tanker to unload its cargo, petroleum
products are lightered fromthe tanker to the dock by barge. It
takes approximately three days to unload a tanker. At the
Chevron dock, fuel is |loaded directly into barges and sold to
fishing boats. Up to six fishing boats can be fueled at a tine.
During the peak of the fishing season (Cctober to Novenber),
about 12 to 15 boats can be loaded in an 8 hour work day. There
are approximtely 72,000,000 liters (19,000,000 gallons) of
storage capacity at Chevron's facilities.

Sout heast of Dutch Harbor, in 1liuliuk Harbor, Anmerican
President Lines (apL) has a commercial dock leased from the
Qunal ashka Native Corporation. The APL facility was
conmm ssioned in 1981 and has a concrete deck with steel pilings
(see Table 4). There is an on-site storage area of 2.8 hectares
(7 acres) which is behind the pier; access to the pier is from
ei ther side. There are two buildings on the site: one for

29




TABLE 2

PORT FACILITY INVENTORY — UNALASKA/DUTCH HARBOR — CITY DOCK

Name: City Dock
Omner: City of unalaska operator: North Pacific Marine ( Seal and)
Type: T-head pier.

pimensions: Pier: 9 by 55 nmeters (30 X 180 feet)
Jetty: ?

Depth along side: 9.1 meters (30 feet)

Type of ship using the facility:
1. sealand: Aleutian Developer, a containership with 85-35 ft. containers.
2. Crowley Maritinme in joint venture with Sealand: Barge

Year constructed: 1979 Year rehabilitated: NA
Type Of construction: wood decking on wood piles

Open Storage:
1. Container yard: on-site - 2 acres.
2. Container yard: off-site - 1 1/2 acres.

Cargo handling equipment:
1. Ship's equipment only
2. Truck trailer conbinations between open-storage area and pier.

Cargo nhandling rate: .
1. Unloading: Average - 7 containers/hour

2. Loading:  Average - 7 containers/hour
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Table 2- continued

Operating Par anet er s:
1. Hours per day( t; y: 16 hours normal operating hours when a ship is in: 24 hours
during the peak periods
Days per month ( t,): 30 per month
. Non-operating hours per day (py): 2 hours + (coffee breaks (1/4 hour X 6
times) =1 1/2 hours) = 3 1/2 hours.
. Non-schedul e del ays, i.e., weather (p: 5% Of the time
operation allowances (py: Narrow (jetty) causeway allows only one vehicle at
a tine.
6. peak demand (P): 4 tines average during crab fishery
(October - Novenber)
Cargo density: Unloaded: Average value is confidential; Mxinmum = 25MI, out-
going: Average = 15 M; maximm = 25M.

w N

o1 &~

~

Storage (days in storage area):

UNLOADED GOODS OUT-GOING GOODS
Cont ai ner 2 days 1 day

Sources:  Technical Report No. 58; Louis Berger & Associates, Inc.
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TABLE 3

PORT FACI LI TY INVENTORY - UNALASKA/DUTCH HARBOR CHEVRON FACILITY

Nane: Chevron
ownership: ounalaska Native Corporation operator: Chevron
Type: T-head pier.
Jetty -
Di nensions: 122 neters (400 feet) from shore
Pier - 102 by 15 meters (334 X 50 feet)

Depth along Side; 10.4 neters (34 feet) at face

Type of ship using the facility: 1. Incoming: 35,000 DWwr tanker |ightered
2. Qutgoing: large variety

Year constructed: I nitial construction prior to 20th Century
Year of latest rehabilitated: 1978/ 79

Type Of construction: wood jetty and pier both on wood piles

Fuel storage: Capacity: 19,000,000 gallons total
Gasoline: 1,134,000 gallons
Diesel: 9,198,000 gallons
Jetfuel: 7,896, 000 gal | ons
AV Gas: 798,000 gallons

Cargo handling equipment: Pumps

Cargo handling r at e:
unl oadi ng: 35,000 owr tanker lightened in 60 to 72 hours.

Loadi ng: Barge: 94,5000 gal | ons/ hour
Tug: 25,000 gal |l ons/hour per service line
Fishing Boat: 16,000 gal |l ons/hour per service line
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Table 3 - Continued

Operating Parameters:
1. Fours per day(t;y: 9 hour/ day
2. Days per month (tyy: 312 days per year or 26 days per nmonth
3. Non-operating hours per day (pyy: little, infrequent
4. Non-schedul e delays, i.e., weather (p,: very seldom
5. Cperation allowances (py: none
6. Peak demand (p,): July- resupply: Cctober- fishing boats
7. Cargo density: NA

Storage (days in storage area): N/A

Sources:  Technical Report No. 58, Louis Berger & Associates, Inc.
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TABLE 4

PORT FACILITY INVENTORY - UNALASKA/DUTCH HARBOR APL TERMINAL

Name: APL Termi nal
owner shi p: Dutch Harbor Devel opment Corp.  Operator: Anerican President Lines
Type: Warf

Di mensions: 107 by 46 nmeters (350 X 150 feet) with mooring buoys at either end of
whar f

Depth along side: 12 neters (40 feet) at face

Type of ship using the facility:
1. APL ship: 204 neters (670 feet) length, CMster Cass
2. variety of other vessels

Year constructed: 1981 (commissioned) Year rehabilitated: MA
Type of construction: Concrete deck on piles

open storage:
1. At termnal: 7 acres
2. Of site (1/2 mle): 3 acres

War ehouse (covered storage):
1. Building in need of repair - 18 by 61 neters (60 X 200 ft.)
2. Heated maintenance building - 12 by 61 neters (40 X 200 ft.)

Cargo handling equipment:
1. paceco Gantry Crane, 40 ton capacity
2. 4 spread bars for lifting containers
3. Variety of other spread bars for break bul k shipments
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Table 4 - Continued

4. 4 truck trailer conbinations
5. fork lifts: 1-25 ton, 1-10 ton, 3-4 ton

Cargo handling rate: (tons/hour or containers/hour)
Rated or maximum Container- Gantry crane: 30 containers/hour
Break bulk- Gantry crane: 300 tons/hour
Aver age: Cont ai ner- 15-25 containers/ hour
Break bulk- 15-20 tons/hour, i.e., 20 picks per hour

Operating Paramet ers

1. Hours per day(t,: Variable O24 hours, when in operation normally 8 to 10
hours

2. Days per nonth (ty: not operated 2 days per week because of demand not
capacity

3. Non-operating hours per day (pyy: MA

4. Non-schedule delays, i.e., weather (p,: Gantry Crane doesn't work in
wi nds greater than 40 knots (4-5 days year)

5. Qperation allowances (py: none

6. Peak demand (p,. July associated with Bristol Bay fisheries peak 1.5 -
2.0 average.

7. Cargo density (tons/container): 18 metric tons

(tons/break bulk): 2-5 metric tons per lift

Storage(days in storage area): N/A
UNLOADED GOODS QUT- GO NG 6oops
Cont ai ner: 10 - 14 days 10 - 14 days
Br eak: - do - - do -

Sources:  Technical Report No. 58; Louis Berger & Associates, Inc.
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storage and the other for maintenance activities. In contrast to
the sealand operation which depends upon ship’ s equi pment, the
apL facility has a variety of cargo handling equipnent, including
a gantry crane. Consequently, the APL facility has a nuch higher
| oadi ng/ unl oading rate than the Gty Dock used by Seal and.

To the southwest at Captains Bay Crowley Maritime operates a
dock facility called Captains Bay Tank Farm or Captains Bay Dock.
This facility is operated for the transshipnent of goods
associ ated with the “cool barge” operation in Wstern Al aska
i.e., the resupply of federal facilities in the A eutian Islands
and Western Al aska. It is not generally available for commercia
operations. A portion of the cargo is off-loaded fromlarge
ocean-goi ng barges and transferred to smaller draft barges better
able to unload goods at the government installations |located in
Western Al aska. Because the resupply activities are done only
during the summer nonths, this facility usually operates between
15 May and 15 Cctober. However, these facilities could be used
on a year round basis if demand warranted its increased
utilization. Table 5 briefly sumarizes the characteristics of
this facility.

Traffic. Traffic data for 1979 and 1980 were obtai ned
fromthe U S Corps of Engineers Waterborne Commerce Statistics.
FOr earlier years, OCS-SESP reports were used, particularly
Techni cal Report 58 by Peat, Marwick and Mtchell & Co., whict
uses the sane Corps of Engineers data. Attenpts were made to
verify these data with the operators of the three nmajor port
facilities in unalaska-Dutch Harbor, but there was a great
reluctance to share their information with the Consultant since
they felt it was confidential and, if used, would provide
information to their conpetition. Oigin and destination data
for 1978 through 1980 are given in Appendi x A

The throughput tonnage for the period 1968 to 1980 at
Unalaska-Dutch Harbor, which is referred to by the Corps of
Engi neers as "1liuliuk Harbor,” is given in Table 6. This table
shows : 1) an occasionally large variation in throughput tonnage
fromone year to the next, i.e., 1968-1969, 1974-1975 and 1979-
1980, and 2) a four tine increase in throughput tonnage over a
twel ve year period, 1i.e., an average conpounded growth rate of
over 12 percent. (Table 7 shows the throughput tonnage by najor
commodity group between 1972 and 1980). Much of the growth in
t hroughput tonnage is due to the transportation and transshi pnent
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TABLE 5

PORT FACI LI TY INVENTORY — UNALASKA/DUTCH HARBOR —_ CAPTAINS BAY TANK FARM

Name: Captains Bay Tank rarm or Captains Bay Dock
owner:  NA operator: Crowley Maritime

Type: T-head pier.

Dimensions: Jetty: 152 neters (500 feet)
Pier: 107 meter face (350 feet)

Depth along side: From 11.0 to 12.8 neters (36 to 42 feet)

Type of ship using the facility:
1. Barge typically 23 by 91 neters (76 by 300 feet) with 100,000 barrels.
2. Leased tenporary basis to various.

Year constructed: 1940 Year rehabilited: 1975

Type of construction: NA

open storage: NA

Warehouse (covered St orage):

L 3 large storage sheds - each shed has 2 storage bays of 18 by 24 meters (60 t

80 feet).
2. Fuel storage tanks (10,000 barrels).

Cargo handling equipment:
1. Mant owac Crane
2. Forklifts
3. Trucks and trailers
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Tabl e 5- Continued

cargo handling rate: (tons/hour or containers/hour)

Rated or maximum Container- Gantry crane: n/a
Break bul k- Gantry crane: n/a

Aver age: Cont ai ner- 15-25 containers\ hour
Break bulk- 15-20 tons/hour, i.,e., 20 picks per hour

Operating Parameters: N/A

Storage(days in storage area):
UNLOADED GOODS CUT-GOING _GooDs

Cont ai ner: N A N A
Br eak:

Sources: Technical Report No. 58, [Louis Berger & Associates, Inc.
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TABLE 6

TOTAL THROUGHPUT TONNAGE AT ILIULIUK HARBOR®

1968 - 1980

o
YEAR TONNAGE
1968 120,980
1969 263,905
1970 251,978
1971 245,163
1972 190,109

Py 1973 163,586
1974 156,477
1975 300,953
1976 349,760

e 1977 342,324
1978 379,293
1979 580,057
1980 473,946

The Eerm "I1iuliuk Harbor" is used by the Corps of Engineers to refer to all
@ bays and harbors in the Unalaska-Dutch Harbor area.

Source: U.S. Army Corps of Engineers, Waterborne Commerce Statistics, Part 4.
For the period 1968-1978, data are taken from Technical Report No. 58,
(Peat, Marwick, Mitchell & Company). 1981.
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YEAR

1972
1973
1974
1975
1976
1977
1978
1979
1980

TABLE 7

THROUGHPUT TONNAGE BY MAJOR COMMODITY GROUPS - ILIULIUK HARBOR®

PETROLEUM

PRODUCTS?

173,460
144,555

88,790
272,222
321,290
318,298
333,240
495,618
420,719

1972 - 1980
FOOD FISH/
PRODUCTS” shelIfish

36 14,508
3,244 13,086
3,237 61,429
5,598 20,563
9,241 15,638
10,813 6,226
6,053 28,329
22,831 41,043
21,269 21,930

ALL OTHER
COMWCDI TY

GROUPSE

2,105
2,721
4,021
2,570
3,591
6,987
10,879f
20,565
20,028

ANNUAL

TOTAL

190,
163,
157,
300,
349,
342,
378,
580,
483,

109
586
477
953
760
324
501
057
946

“The term "ITiuliuk Harbor” is used by the Corps of Engineers to refer to all

bays and harbors in the Unalaska/Dutch Harbor area.

bIncTudes gasoline, jet fuel, fuel oil and miscellaneous petroleum and coal
products.

CIncludes salt, prepared fish, alcoholic beverages, groceries and miscellaneous

food products.

“Includes fresh fish and fresh shellfish.

“Includes all other commodities.

fExcludes local dock-to-dock transfer:

Source:

U.S. Army Corps of Engineers, Waterborne Commerce Statistics, Part 4.
For the period 1978-1980, data are taken from Technical Report No. 58,
(Peat, Marwick, Mitchell & Company, 1981).
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of petrol eum products which have increased at nearly 12 percent
per year since 1972. Since 1972, dry goods have grown even nore
rapidly, from9 percent of the total throughput in 1972 to about
13 percent in 1980. Petrol eum products still renain, however,
the dom nant cargo in terns of the tonnage handl ed at Unalaska-
Dut ch Harbor.

Bet ween 1972 and 1980, throughput tonnage of fish and
shel | fish peaked in 1974 with 61,000 tons and dropped to a | ow of
6,000 tons in 1977. Fi shing tonnages can vary widely due to
bi ol ogi cal and market conditions. Between 1973 and 1974 the fish
product throughput tonnage increased 4.7 tinmes; a simlar
i ncrease occurred between 1977 and 1978. In the analysis of the
I npact of the OCS oil and gas devel opnent on the port of
Unalaska-Dutch Harbor, the occurrence of random peak demands for
port facilities due to the fishing industry will be considered.

Al t hough petrol eum products do not seemto follow this sane
type of cyclical trend, year-to-year changes in petrol eum product
t hroughput have been as nuch as 160, 000 tons (1978-1979).

Table 8 conpares foreign inports and exports wth donestic
frei ght novenents. Exports from Unalaska-Dutch Harbor, are
mainly fish products, represent over 90 percent of the shipnents
of fish and shellfish. Thus, overseas trade in fish products is
an inportant aspect of the dry cargo novenents through this port.

Petrol eum product shipnents to Unalaska-Dutch Harbor
originate in Seattle and California. The tonnages of fuel
transshi pped by destination for 1978 through 1980 are given in
Tabl e 9. The variations in the shipment of petroleum products
from unalaska-butch Harbor are due to a nunber of factors:

1) variation in fishing activity,
2) Variation in construction activity,

3) Weat her: A colder winter wll result in larger
shipnments in the next shipping season in order to
restore a normal supply of fuel for the oncom ng
winter. This is particularly true of comrunities which
are ice bound during the winter. The converse of this
statenent is true; mld wnters will result in smaller
and nore frequent shipnments, and
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YEAR COMMODITY

TABLE 8

FOREIGN VERSUS DOMESTIC PRODUCTS - ILIULIUK HARBOR

1979 - 1980

FOREIGN

IMPORTS EXPORTS

1978 Totd 61 21,125
Petroleum -- -=-
Total Less Petroleum
Fishery Products -- 20,951
Other 61 174
1979 Tota 4,480 42,888
Petroleum -- --
Total Less Petroleum
Fishery Products 8§ 37,721
Other 4,472 5,167
1980 Totd 10,313 21,629
Petroleum
Total Less Petroleum
Fishery Products 19,437
Other 10,313 2,192

aLoca1
b

Source:

dock-to-dock transfers.

Unpublished Data. Advance Information:

Tables, CY 1980. Corps of Engineers.
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NET

DOMESTIC RECEIPTS-

RECEIPTS SHIPMENTS LOCAP SHIPMENTS!
224,407 132,908 n/a 91,499
213,149 120,091 93,058
11,258 12,817 -1,559
1,054 6,324 -5,270
10,204 6,493 3,711
269,797 166,699 96,193 103,098
249,037 150,387 96,193 98,650
20,760 16,312 4,448
1,472 1,842 -370
19,288 14,470 4,818
234,061 179,936 38,007 54,125
219,733 162,979 38,007 56,754
14,328 16,957 -2,629
1,753 740 1,013
12,575 16,217 03,642

Excludes total amount of local dock-to-dock transfers.

Pacific Region Freight Traffic



TABLE 9

DESTINATIONS AND TONNAGE OF OUTBOUND PETROLEUM PRODUCTS FROM UNALASKA-DUTCH HARBOR

1978 1979 1980 AVERAGE
North & Western
Bethel/McGrath 40,679 32,225 44,419
Nome -—- 10,7CI8 16,303
St. iichael -—— 7,402 7,971
Bering Sea 17,848 33,245 34,710
Subtotal 58,537 83,580 103,403 81,837
Bristol Bay, Alaska
Peninsula & Aleutian
Naknek 16,022 21,831 21,748
Di11ingham 13,410 12,193 5,602
Alaska Peninsula N. &
S. Side 13,288 19,008 12,795
Aleutian Islands 10,423 7,953 13,214
King Cove 327 399 1,358
Subtotal 53,470 61,384 54,717 56,523
Pribilof Islands 3,287 3,613 3,656 3,522
Other
Val dez 242 -- ---
Kodiak 4,656 - 1,071
Homer 1,659 -
Other 141 102
4,807 1,810 1,173 N/A
Local Transfer 131 96,193 38,007 N/A
TOTAL 120,222 246,580 200,966 H/A

Source:  U.S. Army Corps of Engineers, Wwaterborne Commerce Statistics, Part 4.
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4y Variations in the requirenents to refuel l|ocal and
foreign fishing vessels and floating processors.

The fourth factor mght explain the drop in the |ocal
consunption of fuel (net receipts |less shipments) from 91,000 in
1979 to 57,000 tons in 1980 (Table 9) as the refueling of ships
at Unalaska-Dutch Harbor woul d appear in Corps statistics as a
| ocal consunption of petrol eum products. This suggests that
recei pts (inbound tonnages) of petrol eum products could vary to
a nmuch greater extent than the data would indicate here.

Ship Activity. Table 10 il lustrates the annual |evel of
vessel activity in rliuliuk Harbor (unalaska-Dutch Harbor) for
the period 1972 through 1980. After 1976 there was a large drop
in dry cargo ships wusing 1liuliuk Harbor, a change which
reflected the use of larger ships. The nunber of tankers using
Iliuliuk Harbor has decreased in the |last few years indicating
| arger | oads per shipnent and a lower utilization of the port
facilities.

Port of Cold Bay

I nfrastructure. Cold Bay has recently been incorporated as
a second class city (a political unit having corporate status of
sel f governnent, but no school responsibilities, and requiring
voter approval for tax increases); it is |ocated about 48
Kilometers (30 mles) fromthe southwestern tip of the Al aska
Peninsula. This community, W th an estimted 1981 popul ati on of
175, has an airport, government offices, residential area and a
port located at the east of the community. The regional airport
at Cold Bay serves as the econonic base of the town. Mst of the
tonnage of marine freight 1is used to refuel aircraft.

The State of Alaska owns and operates a T-head pier
constructed of steel piles and prestressed deck paneling; a
description of this facility is given in Table 11. Moori ng
dol phins are located on either side of the structure. Table 11
al so describes the physical characteristics of the dock, and
Figure 6 shows the location of this facility vis a vis one
proposed in the draft pot/pr Al eutian and Sout hwest Al aska Coast
Ferry Study. The conclusions in this report are subject to
change.
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YEAR

1972
1973
1974
1975
1976
1977
1978

1979

1980

spy b
NSPV ¢
Sum

SPV °©
NSPV
Sum

Spy °

NSPV ©
Sum

TABLE 10

ILIULIUK HARBOR VESSEL ACTIVITY?

qincludes vessel

b

sPv

activity at all
which the Corps of Eningeers collects and maintains data.
© Self propelled vessel.

docks in Unalaska/Dutch Harbor

cSPY = Non-self propelled vessel.

“Other vessel.

Source:

1972 - 1980
INBOUND OUTBOUND
DRY CARGO ~ TANKER ~ TOW OR TUG  DRY CARGO  TANKER TOM OR TUG

709 58 50 712 59 53

707 26 27 708 28 27
928 20 52 929 21 52
877 60 43 875 62 42

89 64 238 85 66 86

150 54 63 147 45 67

192 18 78 185 19 73
33 14 i 2 2 il
225 32 78 207 41 73
299 20 100 286 33 96
0 AL il 46 8 it
349 61 100 332 98 9
342 10 89 353 10 99
10 26 _22d _59 27 _13¢
412 36 111 412 37 112

due to the manner in

U.S. Army Corps of Engineers, Waterborne Commerce Statistics, Part 4.

For the period 1972 through 1977 data were taken from Technical
Report No. 58, (Peat, Marwick, Mitchell and Company, 1981).
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TABLE 11

PORT FACI L] TY INVENTORY — COLD BAY PIER

Name: Col d Bay Pier
Omership: State of Al aska operator: DOTPF
Type: T-head pier.

Dimensions: Jetty length: 556 meters (18 24 feet)
Pier: 12.1 X 30.5 meters (40 by 100 feet)

Depth along side: 9.1 neters (30 feet)

Type of ship using the facility:
L Structure is mainly used to unload petrol eum products for airport facilit,
at Cold Bay - Tug and barge.
2. Aaska Marine H ghway System

Year Instructed: NA Year rehabilitated: 1981
Type of construction: Steel piles and pre-stress concrete plank decking.
Open storage: NA

Vrehouse (covered storage): NA
1. Tank farms on and off site.
2. 4.0 mllion gallons of aviation fuel.
3. 0.3 million gallons of other.

Cargo handling equipment:
1. 1-10 inch diameter fuel |ine.
2. 3-8 inch diameter fuel line 6.
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Table 11 - continued

cargo handling rate: (tons/hour or containers/hour)
Unl oadi ng: General: Ferry Roll-on/roll-off
Loadi ng: General : Ferry

Operating Parameters: N A

Storage(days i n storage area): N A

Sources:  Technical Report No. 58; rLouis Berger & Associates, Inc.

47




€ 3FWNOId & © ' (FONVHD 0. 103rdNS L4.40) ‘LHOdE. AGNLS AHL3d

TVLISVOD VYSVIV LSIMHLNOS ANV NOLLNITY ‘30HNOS

AvE {109 ,
40 1Hod L

NISVE NIHVAVN

SISATVYNY - LOVdWI
NOILYL1HOdSNYHL dYIN ALINIDIA

L1NOAVYT TIVNIWY3L

~

emoniwa ¥

& ),.ﬂ, s




Navi gation through the channel to Cold Bay is described as
difficult, and the United States Coast Quard (Coast Pilot 9,
1981) states that “mariners should exercise extrene caution when
transiting this areainwinter . ...” A reef extends alnost
across the entrance of the bay, further conplicating navigation
into and out of the bay.

The weather at Cold Bay is characterized as poor wth w nds
frequently averaging 20 mles per hour for 24 hour periods due to
t he high frequency of cyclonic storms (U S. Coast CGuard, Coast
Pilot 9).

Traffic, According to the Corps of Engineers \Waterborne
Commerce Statistics, the total throughput tonnages at Cold Bay
for the period 1978 to 1980 are:

1978 12,524 Tons
1979 8, 605 Tons
1980 5,426 Tons
3 year average 8, 515 Tons

Petrol eum products represent the bulk of the throughput
tonnage during this period:

1978 10,719 Tons (76%
1979 8, 545 Tons (63%)
1980 3,602 Tons (37%

3 year average 7,622 Tons (65%

The petrol eum products originate mainly from Unal aska- Dut ch
Har bor (the percentages above give the quantities com ng from
this location) and from Val dez and Seattle. Unalaska-Dutch
Har bor becane |ess inportant as a source of fuel in 1980. The
drop in fuel consunption at Cold Bay between 1978 and 1980 is
caused by Flying Tiger no longer using Cold Bay as a refueling
point for its polar flights.

Cold Bay is also used as a transshipnment point between
marine and air nodes for construction materials (lunber, wood,
bui | ding products, and machinery). Tonnage for these materials
varies considerably fromyear to year as shown bel ow
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1978 1,764 Tons (100%

1979 -7 Tons ---
1980 598 Tons (53%
3 year average 787 Tons (879

These figures include construction naterials used at Cold
Bay as well as those transshi pped. Typically, nost of these
materials originate from Seattle (as the above percentages
indicate); however, in 1980, 47 percent was shipped from Honmer.

In 1980, the Al aska Marine Hi ghway Systeminitiated a single
stop in Cold Bay during the sunmer. Servi ce was expanded to 4
trips in 1981.

St. Paul

| nfrastructure. St. Paul, one of five pPribilof |sl ands,
is located in the Bering Sea about 384 kilonmeters (240 m |l es)
nort h-nort hwest of unalaska-Dutch Harbor. St. Paul with an area

of 140 square kilonmeters (44 square mles) is the largest in the
island group. The pribilofs contain the world s largest fur seal
breedi ng grounds and the fur seal i ndustry has been and is
presently the major econom c base of the islands.

There are no sheltered harbors in the pribilof |slands.
However during the summer nonths when prevailing winds are from
the northeast Village Cove on St. Paul Island is a good anchorage
in all but severe southwestern winds (u*s. Coast CGuard, Coast
pilot 9, 1981). Figure 7 shows the |ocation of the dock at
Village Cove; another dock, |ocated on the other side of the
island, is used as an alternative unloading facility. Neither is
capabl e of unloading cargo fromeither a nediumor a deep draft
vessel. The dock at Village Cove is 30.5 nmeters (100 feet) wide
and has water depths of 0.9 to 1.2 neters (3 to 4 feet).
(Techni cal Report No. 58, Peat, Marwick, Mtchell & co., 1981).
It has a skid nmounted crane with a 10-ton capacity.

Cargo is lightered to the dock by small boats or by barge
with an average | oad of about 5 tons per trip. Fuel can be
pumped fromthe barge. There is no storage space at the dock so
the cargo nmust be delivered directly from the dock to its
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consi gnee.  The Corps of Engineers has prepared a feasibility
study for the devel opment of a sheltered harbor W th a dock
capabl e of offloading nedium draft vessels. Figure 6 gives the
preferred alternative |ayout of the harbor. This analysis of
traffic and port capacity assunes this facility will be built by
1989.

Traffic. The U S. Arny Corps of Engineers waterborne
traffic data for St. Paul does not include traffic from the
Bureau of Indian Affairs (B1a) ship North Star 11, which nade
two stops there in 1980. This traffic should be in the order of
magni t ude of several hundred tons. To the extent that this
traffic is not included, the followng traffic data understates

t he anmount of throughput:

1978 4,175 Tons
1979 2,190 Tons
1980 3,309 Tons

3 year average 3,465 Tons

The inbound dry traffic to St. Paul originates in Seattle.
Petrol eum products originate from unalaska~Dutch Harbor. The
total throughput tonnage of petrol eum products from 1978 through
1980 is as follows:

1978 2,381 Tons
1979 2,768 Tons
1980 2,697 Tons

3 year average 2,615 Tons

During 1980, St. Paul was served four times- by the Al aska
Marine Shippi ng Conpany (AMS); two times by the North Star |1I1;
and once by the crowley Cool Barge, for a total of seven trips.
There is no marine passenger service avail able. AV5 has a
contract with National Marine Fisheries Services (NMFS) which
runs another four years and gives this conmpany exclusive private
carrier rights to serve St. Paul. AMS is required to use the
vessel “Snowbird” because its other ships are assigned to fishery
type consignees (Technical Report 58, Peat, marwick, Mtchell &
CO., 1981.)
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MARI NE SERVI CES

Mari ne ooerators and Their Route Structure

From an operational perspective, the majority of marine
carriers serving the study area can nost easily be classified
under two general headings: interstate and international ocean
shippers - in other words, those coming fromor going to areas
outside of the state and study area - and intrastate coastal
shi ppers and coastal and |ightening transportation services which
‘operate within the study area. Wth the exception of foreign
vessels (serving the area in the export of fish products to the
Oient), the Alaska Marine H ghway System (noving passengers to
selected points in the area), and the BIA's operation of North
Star 111, all carriers are regulated by the Federal Maritine
Commi ssion (FMC) or the Interstate Commerce Conmission (ICC) or
by bot h.

In addition to the two general categories indicated above,
carriers serving the study area can be further differentiated in
terms of the type of service they provide and the type of cargo
they transport. Common carriers, which publish schedul ed routes
and sailing dates, and contract carriers, catering to ngjor
shi ppers such as petrol eum conpani es, both serve the study area.
Simlarly, sone carriers serve specific industries, e.g., the
fishing industry, or transport primarily a particular commodity
or cargo type such as breakbulk, container, or liquid bulk
car gos.

A description of each carrier’s operations and the nature of
its service appears in the follow ng sections. A map for each
carrier, depicting the conmunities served and the route structure
for that service, is also presented.

Interstate Carriers

Three types of interstate and international «carrier
operations can be differentiated: direct shipnents to a single
point, line hauls to major transfer points, and “mlk runs.” The
first of these are nornmally charter operations, an exanple of
whi ch woul d be a shipnment to Prudhoe Bay or None of oil drilling
equi prent . Line hauls are typical of nost schedul ed common
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carriers, and entail the novenent of cargo to a main service or
transfer point such as Bethel, where it is then lightered to
nearby communities. The “mlk run” serves a nunber of custoners
at transfer points and internediate |ocations. Al of these
operations are simlar in that cargo is comng fromor going to a
destination outside the study area and the state. Ceneral ly the
origin and hone port of these carriers are in the Seattle area.
Carriers are described bel ow

West ern Pi oneer. Western Pioneer operates a breakbul k
service directed toward serving fisheries and fishery-rel ated
communities on the Alaska Peninsula and in the Bristol Bay area,
and on the Kenai Peninsula and Kodiak |sland outside the study
area. During the fishing season, or frommd-April until mid-
october, Western Pioneer nmmintains service every six days between
the Seattle area and unalaska-Dutch Harbor and to a nunber of
points on the Al aska Peninsula and Bristol Bay. This service is
reduced to approximately once every two weeks during the
remai nder of the year. Qher points in the study area are served
on an irreqgul ar basis. Figure 8 indicates Western Pioneer’s
current route structure.

Aleut Alaska Shipping Conpany. The Aleut Alaska Shi pping
Company operates a breakbul k service out of Seattle to 44 Al askan
ports with a primary enphasis on the Al aska Peninsula Al eutian
Chai n. Unal aska-Dutch Harbor is its principal port-of-call
Approximately 22 to 24 round trip voyages to Dutch Harbor and the
study area are nade per year and 4 to 6 trips are nmade to the
Pribilofs. Northbound cargo is generally conposed of various
supplies for fisheries and processors. Seaf ood is shipped
sout hbound. Principal ports served within the study area
i ncl ude chignik, Sand Point, Squaw Harbor, King Cove, Cold Bay,
Fal se Pass, Akutan, Dutch Harbor, Herendeen Bay, Port Moller,
Port Heiden, Egegik, Naknek, clarks Point, Togiak and the
pribilof |slands. The pribilof Islands are served under
obligation to the U S. Departnment of Commerce; both general cargo
and sealskins are transported fromthat area. A mninmum of four
sailings occur annually under this contract. The Aleut Al aska
Shi ppi ng Conpany is the only comon carrier serving the pribilofs
under this exclusive agreenent.

In addition to its comon carrier operations, the Aleut
Al aska Shi pping Conpany is also engaged as a contract carrier to
seaf ood processors who charter it on a tine or voyage basis to
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nove both general cargo and seafood products. Figure 9 indicates
Aleut Al aska Shipping Conpany’'s current route structure.

Nort hl and Services. Northland Services provides a regularly
schedul ed, seasonal tug and barge service from april 1 to october
3. Wthin the study area, Northland services the Bristol Bay
area, primarily Naknek, pillingham, and Bethel during the course
of 4 to 6 scheduled trips a year. In Western Alaska, Northland
serves None, St. Michael/Unalakleet, Emmonak, M. Village/ St
Mary’s and Kotzebue during the course of 2 or 3 of these trips.
ot her ports in Western Alaska and the Bristol Bay area are served
irregularly in conjunction with Northland shipments, as indicated
in Figure 10. Northland al so serves the A aska Peninsula and
Al eutian Chain on an irregular basis via Dutch Harbor.  Qutside
the study area, Northland provides service to Anchorage, Kodi ak,
valdez, and points on the Kenai Peninsula. Northland s shipnents
are conposed primarily of container cargo, building materials and
equi prent and ot her general cargo. Northland does not ship bul k
fuel. Figure 9 shows the route structure of Northland Services.

sealand. Sealand provides line haul service directly from
Seattle to Kodiak and Anchorage. Cargo destined for the study
area is transshipped via a feeder vessel, the Al eutian Developer,
from Kodi ak to chignik, King Cove, Sand Point, Squaw Harbor,
Captai ns Bay/Unalaska-Dutch Harbor. This service carries
primarily container and some breakbul k cargo approxi mately every
8 to 10 days. This vessel does not transport |iquid bulk

In addition to this feeder vessel, Sealand also provides a
seasonal barge out of Seattle which serves various points on the
Al aska Peninsula and in the Bristol Bay area as well as Kodi ak
|'sland ports outside the study area. This vessel transports
primarily seafood from the study area or support equipnent for
the fishing industry and, consequently, operates in the Sunmer.
Many of the places served by this barge are served on an

i nducenment basis (see Figure 11).

Anerican President Lines. American President Lines (APL) is
a federally subsidized carrier operating deep-draft container
vessel s exporting fish products from Unal aska-Dutch Harbor as
wel | as from Kodiak (outside the study area) to Japan and Korea.
During the peak of the salnon and crab season, APL provides
regul arly schedul ed ships to the Oient from Dutch Harbor on a
weekly basis. At other tines, service is hi-weekly.
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APL interfaces with contract carriers which supply fish from
around the Bristol Bay region as far north as Enmobnak. Because
APL receives subsidies under the 1936 Merchant Marine Act, it is
prohi bited fromnoving cargo between U S. Ports. However, Senate
Bill 682, currently under consideration, woul d amend sections of
the Merchant Marine Act, and would enable APL to ship container
goods between Seattle and Dutch Harbor, and potentially other
Al askan ports. Shoul d this provision enacted, current carrier
capacity to the area would increase significantly. Opposition to
the legislation, however, conmes from nunerous other parties
opposed to the neasure due to its conpetitive effects on
nonsubsidized carriers, and because they feel that current

capacity is sufficient for the area’ s needs.

APL’s cargo is prinmarily containerized, although it also
oper at es breakbul k vessels to Unal aska-Dutch Harbor. As this
moves primarily frozen seafood, APL vessels have reefer
capabilities.

Foss Alaska Li nes. Foss Al aska Lines operates two services
within the study area. The Al eutian Chain service is a regularly
schedul ed operation from Seattle via sitka which runs every 3
weeks to unalaska-Dutch Harbor, akutan, Adak and other points in
the study area (rFalse Pass, Sand Point, chignik, King cove,
Squaw Harbor) on inducenent. This service is restricted to ports
havi ng a harbor depth of at |least 4.26 neters (14 feet) and a
bul khead or dock 12.92 meters (40 feet) wide with acraw er crane
avai l able on site.®@ The West Al aska service is aseasonally
schedul ed tug and barge operation serving Naknek, pDillingham,
Bet hel and Nome three to four tinmes per year between May and
August . In conjunction with this service St. Mchael and
Marshal | are supplied on an as-needed basis. Qut side the study
area, Foss serves various points on Kodiak Island, the Kenai
peni nsul a, and in Sout heast Al aska.

‘Techni cal Report Nunber 58, Alaska OCS Soci oeconom ¢ Studies
Program St. George Basin Petrol eum Devel opnent Scenari os
Transportation Systens Anal ysis.
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Foss Al aska Lines carriers transport dry and refrigerated
containers, as well as vehicles, machinery, construction materi al
and ot her non-containerized cargo, although nost of the cargo is
cont ai neri zed. Foss does not transport liquid bulk commodities.
Figure 12 presents Foss Al aska Lines operations.

North Star I1l. The North Star 111, operated by the Bureau
of Indian Affairs, is a non-profit, self sustaining operation
directed at serving approximtely 60 remote communities not
generally served by common carriers. The North Star Il is a
contract carrier which makes two “m | k-run” voyages per year.
The April-August voyage serves conmunities from the Al eutian
Islands to Wales, and the August-Cctober voyage serves
communities north of Wales and as far east as Barrow The
Pribilofs and Atka are served if necessary and weather
permtting. Figures 13 and 14 identify the operations of the

North Star 11l and the comunities it serves.

North Star 111 ships bul k petrol eum products as well as
general cargo. It is also the only surface operator in its
service area that has reefer capabilities. Bul k petroleumis

pi cked up in Unalaska-Dutch Harbor for each voyage.

One of the serious operational problens encountered by the
North Star |11 involves scheduling shipnents to the pribilofs.
Weather in the area is unpredictable and can preclude offl oading
of cargo. The associ ated del ays can effect the entire schedul e
of the vessel. For this reason, the North Star IIl serves the
Pribilofs i f only necessary.?

Paci fic Al aska Line-\West. Pacific Al aska Line (PAL), a
di vision of crowley Maritime, operates a schedul ed seasonal tug
and barge service out of Seattle to the Al aska Peninsula, the
Bristol Bay area, and the Bering Sea during the sunmmrer shi pping
season. PAL nmakes three trips to pillingham, Bethel, and None,
two to Kotzebue and the Yukon River, and one north of Kotzebue to

“Techni cal Report Number 58, Al aska OCS Soci oecononic Studies
Program St. George Basin Petrol eum Devel opnent Scenari 0s
Transportation Systens Anal ysis.
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FIGURE 13
NORTH STAR. Il (1982 Season)
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t he Chukchi Sea coast. In many cases PAL acts as a feeder
service interfacing (a) at Nonme with Arctic Lighterage Conpany
facilities, the Public Health Service, (b) on the Yukon River
with a pusher tug stationed at Shel don Point to serve various
Yukon River communities, and (c) at the chukchi Sea near Pt. Hope
with the “cool barge” to serve Pt. Hope, Pt. Lay, Wainwight, and
e Barrow (see rigure 15) Pacific Al aska Lines noves general and
contai ner cargo as well as liquid fuels.

Alaska Puget United Transportati on Conpani es (APUTCO) -

Cool Barge. The Al aska Puget United Transportation Conpanies
e (APUTCO), a subsidiary of crowley Maritime, operates the annua

mlitary resupply to Western Al aska. Ni cknamed “cool barge,”

this contract carrier’s “mlk run” operation serves not only

defense institutions, but also federal agencies in Al aska such as

the Coast Cuard, FAA facilities, the public Health Service, and
® 5 A locations not served by the North Star I11.

The *“cool barge” operates from approxinmately My 15 to
Cctober 15. Supplies from Seattle are generally offl oaded by
barge at Captains Bay on a nonthly basis throughout the season.
Three other barges, one an oil carrying barge and the others
combi nation barges, make trips from Captains Bay three tinmes per
week to various installations in Western Al aska. Cool barge
operations vary little over time in terns of the |ocations

e serviced. Schedules and the routing for servicing areas might,
however, vary slightly fromyear to year. Typical cool barge
routes are shown in Figure 16, which displays cool barge
operations in 1979.

@ The cool barge delivers dry and reefer cargo as well as
bul k petrol eum and transships sonme cargo comng from Pacific
Al aska Lines to Pt. Hope and comunities further north and east
along the Arctic Ccean.

Standard G| Conpany. Standard G| operates the Al aska
Standard, a tanker which hauls bulk fuel on a contract basis from
Unalaska-Dutch Harbor to various points on the Al aska Peninsul a
and Kodi ak Island (outside the study area). Fuel is delivered on
an as-needed basis directly to docks.
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Puget Sound Tugq and Barge Conpany. The pPuget Sound Tug and
Barge Conmpany is a contract carrier for Standard 0il in uUnalaska-
Dut ch Har bor. This carrier delivers bulk petroleum to
redistribution centers in Western Al aska on a schedul ed basis.
Puget Sound Tug and Barge al so transports construction materia
and equi pment on a non-sSchedul ed contract basis (see Figure 17).

|ntrastate and Coastal Shippers and Coastal Lighterage and

Rivering (perations. Carriers which perform coastal |ighterage
and rivering operations can be described as a secondary
wat er borne network. These carriers pick up and deliver their
cargoes to ports served by the line haul carriers previously
described. Both charter and common carrier services are provided
by several such operators. These include United Transportation,
Inc., Arctic Lighterage, Black Navigation, Sorenson’s Barge
Service, and Mody’'s Sea Lighterage. To a greater or |esser
extent these operators not only perform ship-to-shore |ightening
but al so have devel oped service networks to the smaller ocean and
river communities. Operations of these carriers are greatly
i nfluenced by the uncertainty of ice break-up and freeze-up,
seasonal and year-to-year fluctuations of water levels in river
channel s and depths at coastal |anding points, seasonal traffic,
routing, and scheduling considerations. For these reasons,
operations vary fromyear-to-year in terns of the nunber of tines
a community is served and the tinme at which it is served.
Because these carriers are often the sole surface carrier for

many renote communities, they transport all types of cargo, the
nost inmportant of which is generally liquid fuels. A brief
description of each carrier follows.

Arctic Lighterage Conpany. Arctic Lighterage Conpany is a
subsidiary of crowley Maritine which, from None, serves the

Norton Sound area, from Kotzebue, the Kobuk River, Kotzebue
Sound, and the Arctic Ccean, and from Naknek and Bethel,

| ocations in the Bristol Bay area. Figure 18 indicates Arctic
Li ghterage’s service area and operations. Arctic Lighterage
moves both dry and |iquid cargo.

United Transportation, Inc. Like Arctic Lighterage, United
Transportation, Inc. is affiliated with crowley Maritine. From
Bethel United Transportation serves the Kuskokwi m Bay, St.
Law ence |sland and the Kuskokwim River, as indicated in Figure
19. United Transportation noves dry and liquid cargoes.
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FIGURE 17
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Bl ack Navi gati on Conpany. Black Navigation Conpany in St.
M chael serves coastal ports from Hooper Bay on the Bering Sea to
Elim on Norton Sound and communities on the Lower Yukon (Figure
20). Black Navigation Conpany primarily ships fuel, but also
nmoves general cargo.

O her Carriers

A nunber of contract carriers provide bulk fuel and general
cargo service in the Bristol Bay area and at various places al ong
the Bering Sea. These include Sorenson’s Barge Service, Mody's
Sea Lighterage, Foss Launch and Tug Conpany, Wck Construction
Company, Marine Leasing, Dunlop Towing, and other snaller
conpani es. & Representative of these carriers is Foss Launch and
Tug which nakes constant deliveries of bulk fuel on a
contractual, as-needed basis during the ice-free season from
Dutch Harbor to any community in the study area. |n addition to
nmovi ng fuel, Foss Launch and Tug supplies the petroleum industry
with a variety of materials. At present, petroleum industry
shi pments occur once a nonth during the ice-free season.

In addition to these carriers, the Al aska Marine H ghway
System al so serves points within the study area. Four trips a
year during the sumrer are nmade to Chignik, Sand Point, King
Cove, Cold Bay, and for the first tinme in 1982, Dutch Harbor.
The Marine H ghway carries passengers and vehicles almost
exclusively; of the vehicles transported, nost are trucks,
construction and other such vehicles. Its inpact in terns of
freight novenments is relatively mnor.

Table 12 summarizes marine carrier operations which occur in
the study area.

8Technical Report Nunmber 58, Alaska OCS Soci oeconom ¢ Studies
Program St. George Basin Petrol eum Devel opnment Scenari os
Transportation Systenms Anal ysis, 1980.
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TasLe 12

SUMMARY OF MARINE CARRIER OPERATORS

QPERATOR CARGO TYPES FREAUENCY REGULATORY
CARRIERS TYPE _OF SERVICE TRANSPORTED REGULAR PORT OF CAIL OF SERVICE AGENCIES
Western Pioneer Converted Na vy Yard General cargo ¢hignik, Sand Point, King Cove, False Every 6 days (summer) FMC
oilers Pass, Cold Bay, Unalaska-Dutch Harbor, 1 every two weeks (Wl nter)
Scheduled common carrier Port Moller, Akutan,Priblof Islands,

Cl arks Point, Naknek and Di11i ngham.

Al eut Alaska Shipping Ocean going tug and barge General cargo Unalaska-Dutch Harbor 22-24 times Per year FNc
company Schedul ed common carrier Chignik, Sand Point, Squaw Harbor, 11-12 times per year
King cove, Cold Bay, False Pass.
Ekutan Herendeen Bay. Port Hei den,
Egigik, Naknek,Clarks Point and

Togiak
St. George and St. Paul 4-6 tires per year
Northland Services, Ocean gaing tug and barge Container{ Unalaska-Dutch Harbor, Diliingham, 4-6 times per year, FMC
Inc. general cargo Bethel. Emmonak, St. Michaels, summer season
Scheduled common carrier Unalakleet, Nt. Village, St. Mary's,

Noms and Kotzebue.

Seal and Ocean going tug and Container/ Chignik, King Cove, Sand Point Every 8-10 days FMC
barge general cargo  ‘Squaw Harbor, Unalaska=Dutch Harbor
Common carrier scheduled
feeder service
Ameri can President Deep draft container Container/ Unalaska-Dutch Harbor 1 per week FNc
Lines vessesi, scheduled export general cargo
service
Foss Alaska Lines Ocean going tug and Container/ Adak, Akutan, Unalaska-Dutch Harbor, Every 3 weeks
barge. common carrier general cargo Oil 1 i ngham, Bethel, Naknek and Nome. 3-4 times per year, ice- FNc
scheduled feeder service freeze season
North Star 111 Victory class freighter General cargoe/ BIA and other Gavernment facilities 1 time per year FNc
Scheduled “mi 1 k-run” breakbulk,con~ small communities in western Alaska
service tainer, Tiquid and Aleutian Chain
bulk and reefer
Pacific Alaska Lines  Ocean going tug and Containers, gen- Point Hope, Point Lay,Wainwright, 1 time per year during ice=  FNC
{Crowley Maritime) barge. common carrier eral cargo, Tig- Barrow and Kaktovik. free season
scheduled uid bulk St. Michael. Unalakleet, Kotzebue. 2 times per year during ice-
Yukon River, Emmonak,Alakamuk, free season
Katlik, Mt. Village and St. Mary‘s,
Cool Barge (APUTCO} Ocean going tug and General cargo Military installations, all of western 1 tires per year during ice- FNC
(Crowley Maritime) barge, “roil k-run” con- liquid bulk Alaska free season
tract carrier service
Standard Oi1 Company Tanker, contract carrier Liquid bulk Unalaska-Dutch Harbor, Oil Tingham, As needed FNc
servica Naknek,Col d Bay, King Cove, Sand
i
; Point and Chigni k,
Puget Sand Tug and Tug and barge, Scheduled Liquid bulk Unalaska-DButch Harbor As needed during ice- FNc
' Barge Company and contact carrier ser~  general cargo St. Michael,Nome and Kotzebue free season
service
, LIGHTERAGE
: Arctic Li ghterage Coastal and inland river General cargo, Norton Sound, Kobuk River, Kotzebue Irregularly/as needed during FMC, ICC
! (Crowiey Maritime) tug and barge and 1ight=-  Tiquid bulk Sound, and Arctic Ocean ice-free season
{ erage
i United Transportation Coastal and inland river  General cargo Kuskokwim Bay, St. Lawerence Island, Irregularly/as needed during FMC, ICC
! Inc. {Crowiey Mari- tug and barge and 1 i ght- 1 1iquid bulk and Kuskokwim River ice-free season
: time) erage
i
Black Navigation Coastal and inland river  General cargo Bering Sea. Norton Sound, Lower Yukon Irregular y/as needed during FNC. ICC
tug and barge and iight- liquid bulk River i cc-free season
erage
Other Carriers Contract carriers/tugiead Liquid bulk, All 1 ocations 4s needed FNc, 1£C
barge and 1 i ghtering container, break-
bulk and special
! cargoes
J Foreign Vessels a ort ! i i
. P Fish Bristod Bay During fishing season MC,ICC
Notes: FMC (Federal Maritime Commissfon) r

ICC (Interstate Commerce Commission)

§
|

Source: Louis Berger & Associ at as, Inc.




Mari ne Carqgo | nsurance

| nsurance for marine cargo carried in the study area is
included in the tariff rates of nost carriers. Cargo is insured
agai nst physical loss or damage to the amount of the invoiced or
rel eased val ue at the shipping point. For merchandi se valued in
excess of usual cargo values, the owner nust declare the excess
value in the Bill of Landing. This excess value, at tines not
covered by the carriers, requires underwiting by a marine
I nsurance broker.

Carriers which do not offer insurance as a part of tariff
charges require shippers to insure cargo with independent agents.
| ndependent agents determ ne rates based on a nunber of factors
I ncl udi ng:

1) season of shipnment (summer, winter),

2) shipper on which cargo is noving,

3) configuration of shipnent (i.e., whether on a single or
tandem tow) and type of vessel (i.e., oceangoi ng barge,
etc.),

4) packing and handling (i.e., whether 1lightered or not),

5) type of commodity and val ue of cargo,

6) location to which cargo noves.

Cargo is usually insured as a percent of cargo value or as a
charge per $100 of cargo val ue. Al t hough rates are subject to
consi derabl e differences depending upon the insurer and the
conditions |isted above, order of magnitude insurance costs are
avail able for selected |ocations. These are presented in Table
13.

FIl eet and Equi prent

Both interstate and intrastate marine carriers use a variety
O vessel types and equipnent to serve the study area. A
description of the fleet and equi pnent of each category of
carrier is made for each operator.

Vst ern Pioneer. Western Pioneer’s fleet consists of four
former navy-yard oilers converted to serve the requirenents of
the fishery industry. Al vesseis are under 500 gross tons and
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TABLE 13

ORDER OF MAGNITUDE INSURANCE RATES FOR SELECTED
LOCATIONSAND Commodities

(Expressed in $ per 100 of commodity value)

LOCATION:

From Seattle

TAFIFF RATES BY COMMODITY

To: BREAKBULK
Anchorage $1.50
Unalaska 2.00
St. Paul 2.50
Cold Bay 2.50 ¢
Nome 2.50
Kotzebue 2.50
Barrow 3.00

CONTAINER

$1.25
1.75
2.25
2.25
2.25
2.25
2.75

MOTOR VEHICLE

$2.00
2.50
3.00
3.00
3.00
3.00
3.50

BULK LIQuID®

$2.25
2.75
3.25
3.25
3.25
3.25
3.75

‘Based on single tow, ocean going barge during the summer season.

b

Bulk liquid under certain conditions is not insurable.

Source: Interviews with Seattle marine insurance brokers and agents.
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have a total capacity of over 4,100 cubic neters (145,000 cubic
feet) of refrigerated cargo space. Wstern Pioneer plans to add
another vessel to its fleet which will have an additional
capacity of 1,133 cubic neters (40,000 cubic feet). Loadi ng and
unl oadi ng equi pnent consists of class 4,000 cranes having a 2,730
kil ogram (6,000 pound) capacity augnented by standby gear having
a 4,550 kilogram (10,000 pounds) capacity and heavy duty
forklifts.

Aleut Al aska Shi pping Company. The aleut Al aska Shi pping
Company operates three freighters all of which are slightly under
500 gross registered tons. The Snowbird, owned by aAleut Al aska’'s
affiliate, Al aska Mirine Charters, Inc., and the Aleut Parker,
owned by the subsidiary Cape Saraches Corporation, have
respective capacities of 620 and 790 cubic neters (22,000 and
28,000 cubic feet), all of which is refrigerated. Anot her
vessel, the Aleut Provider, which in the past was operated by the
Aleut Al aska Shipping Conpany, was converted to a processor.
Handl i ng equi pnent for both vessels consists of heavy duty
forklifts and cranes.

Nor t hl and Servi ces. Northl and Services generally assigns
two ocean-going tugs to the study area: the Polar Star, which is
35 neters (115 feet), a 1500 hp. tug, and the Taurus, a 27
meter (89 feet) 2400 tug. Barges assigned to the area include
the Polar Trader, 85 neters (279 feet), 1761 berth gross tonnage;
the Tazlina, 83 neters (272 feet), 2922 berth gross tons; the
ZB0-280, 83 nmeters (276 feet), 3106 berth gross tons; and the m-
3283, 54 meters (282 feet), 3422 berth gross tons. In addition,
Nort hl and Services also supplies a small barge to canneries in
the study area. This barge, the zBo-204, is 54 neters (176 feet)
and 646 berth gross tons.

Nort hl and Services carries heavy-duty forklifts and class
4000 cranes on board ship for handling and di scharging of cargo.

Sea Land. Sea Land’ s feeder vessel, the Aleutian Devel oper
is 105 nmeters (345 feet) long, 24 neters (80 feet) wde and has a
5.8 nmeter (19 foot) draft. It has a carrying capacity of 83
containerized vans and is equipped wth its own craw er crane for
| oadi ng and unl oadi ng. Due to its size, the Al eutian Devel oper
requires a dock with a mninmm 61 neters (200 feet) berth in
order to offload containers. Comrunities which lack this

facility cannot be served by Seal and.
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American President Lines. APL four pacesetter class
container ships within the study area at unalaska-Dutch Harbor.
These ships are approximately 203 neters (669 feet) in length, 27
meters (90 feet) in width and have drafts of 10 meters (33 feet).
They have a capacity of 21,090 netric tons (23,200 short tons),
or 1,482 twenty-foot equivalent units (TEu).® APL also operates
C-5 class breakbul k vessels at uUnalaska-Dutch Har bor. Typi cal
di rensi ons of these vessels are 184 neters (605 feet) by 25
neters (82 feet) wth a draft of 10.7 neters (35 feet). Vessel
capacity is 31,820 netric tons (35,000 short tons).

Handl i ng equi prent used by APL includes the container
lifting gantry crane at Dutch Harbor. APL also owns and operates
the 79 neter (260 foot docking facility at unalaska-Dutch Harbor.

Foss Al aska Lines. Foss Al aska Lines utilizes a variety of
deep-draft, ocean going tug and barge conbi nati ons dependi ng upon
its shipping requirenents. A typical |ine haul barge has a gross

regi stered tonnage (GRT) of over 2,000 tons and dinensions of 73
by 18 neters (240 by 60 feet) with a draft of 3.7 neters (12
feet)

Foss Al aska Lines uses 1large cranes and 30 to 40 ton
forklifts for |oading and unl oading barges. In Dutch Harbor it
uses APL's 79 neter (260 foot) wharf and gantry crane desi gned
for rapid | oading and unl oadi ng of containers.

Foss also carries containers for autonobiles and snmall

trucks, platform containers designed for handling cargoes such as
machi nery, lunber, pipe, and other non-containerized cargo.

North Star 111, The BIA North Star 11l is a victory-class
vessel built in 1945. It is 139 meters (455 feet) long, with a
draft of 8.7 nmeters (28.5 feet) and deadwei ght tonnage of 10, 206
| ong tons. The vessel has a capacity of 11,900 cubic neters
(420,000 cubic feet) of dry cargo and can carry an additional
3,219 kiloliters (850,000 gallons) of petroleum  The 5,850 hp.
di esel power plant allows for a cruising speed of 16 knots.

2a twenty-foot equivalent unit (TEU) equals a container van of
2.4 by 2.6 by 6.1 meters (8 by 8.5 by 20 feet).
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The North Star IlIl has its own handling facilities (cranes)
and carries four LCM | anding craft for |ightening cargo.

Crowley Maritine. In addition to the vessels and equi pnent
indicated in Pacific Al aska Lines, Cool Barge, and Crowley's
| ighterage services, crowley Maritine is putting into operation
four 9000 hp. tugs for service to the oil conpanies on the North
Sl ope and el sewhere. These tugs will be equipped with specia
equi pnent for cargo handling.

PAL operates two 4,200 horsepower tugs and two 122 by 23
meter (400 by 76-feet), 9,100 dead weight ton (pwT) contai ner
barges. A 61 meter (200-feet) barge of 2,750 pwr acconpani es the
| arger barge on sone shipnents, wusually the first run of the
season. The | arger barges have a cargo capacity of 10,900 metric
tons (12,000 short tons).

Handl i ng equi pmrent, |ike other ocean-going barge operations
consi sts of cranes and heavy duty forklifts. During the first
run of the season, PAL al so enploys the ice-breaking barge, the
Arctic Challenger, a 4,717 DWI barge with a (310 foot) length, a
wi dth of (105 feet) and a (16.8 feet) draft, to negotiate the ice
normal |y encountered during that tinmne.

Crowley's “cool barge” operation enploys three barges, each
approximately 91 by 23 neters (300 by 76 feet) with 4.9 neter (16
foot) drafts. One of these barges carries bulk petroleum
products exclusively, the other two are conbination barges
carrying general cargo as well as bulk petroleum products. The
liquid bulk capacity of the conbination barges is 100,000
barrels.  Tugs used for this operation vary fromyear to year as
they are rotated between other crowley operations. A typical tug
enployed in this service is the 3000 hp. Blackhawk which
measures 37 by 10.4 neters (122 by 34 feet) with a draft of 4.3
neters (14 feet). Handl ing equi pnent includes cranes and
forklifts.

Standard QG| Conpany Chevron. The Al aska Standard is the
only vessel operated in the study area by Standard QO I. Thi s

tanker is registered at 35,000 DAV, and delivers fuel directly to
dock face. Consequently, |oading equipnent consists of punps.
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Puget Sound Tug and Barge Conpany. Puget Sound Tug and
Barge Conpany enploys a |arge nunber of tugs and barges of
varying sizes in the study area. As a contract carrier, the
vessel s and equipnent enployed will vary from contract to
contract.

| ntrast ate Coastal Shippers, Coastal Lighterage and Rivering
oper ati ons

Coastal shippers and |ighterage services, both comon and
contract carriers, use shallow draft vessels due to the limted
wat er depths along the coast and in nost river channels.  Tug S
used range from 220 horsepower with a .8 meter (2.5 foot) draft
to approximately 1000 horsepower with a 1.1 to 1.2 neter (3.5 to
4 foot) draft. Dependi ng upon the size of tug in operation
barges run from 18 by 6 neters (60 by 20 feet) carrying around
100 tons of cargo to line haul barges of 44 by 23 neters (145 by
75 feet) with a capacity of 1000 tons or nore. Drafts of barges
are varied by |oading density. Many of the barges are liquid
cargo barges with a flat deck used for |oading dry cargo.

Handl i ng equi prent aboard these tug and barge conbi nations
varies considerably. Sonme carry no handling equi pment and rely
on handling equi pnment available at the point of destination.
Other tug and barges have a variety of diesel, electric, and
st eam punps, hydraulic w nches, bow ranp forklifts, and other
devi ces.

TARI FFS

Marine carrier tariffs are a function of a nunber of
characteristics of demand for given commodities and |ocations.
Consequently, tariffs between carriers vary significantly and are
greatly affected by the type of combdity transported, the
distance it is transported, its quantity, and other factors
i ncluding rel ationshi ps between various traffic novenents and the
degree of conpetition. Because of these considerations, a direct
conpari son of commpdity rates and services on a carrier by
carrier basis is not possible. However, tariff rates for key
commodities can be identified and grouped by carrier type.
Tariff schedules for each carrier are filed with the appropriate
regul atory agency, either the ICC or the FMC
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Interstate Carrier Tariffs

Schedul ed interstate carrier tariffs are generally presented
as point-to-point rates by class? and commodity to regular
points of call, or ports where direct shipnments are provided.
Rates usual ly include |oading and unl oading cargo at the port-of-
call or dock, but these are sonetines linehaul rates to the
ships’ anchorage conbined with rates associated with |ighterage
char ges. Tariffs to points served on an irregular basis are
based on the point-to-point rates to the next furthest regul ating

schedul ed port-of-call. Loadi ng and unloading of cargo at
irregular points, when performed by a tug and barge line, is
charged an additional increnental rate by all «carriers.

I rregul ar points which are served by connecting carriers such as
Arctic Lighterage and United Transportation, Inc., publish point-
to-point tariffs separately with the FMC These are discussed
bel ow. Charges associated with handling, storage, consolidation
or special handling or shipping are additional.

North Star 111 Tariffs

One of the exceptions to the pattern of interstate tariffs
is the tariff structure of the North Star Ill. As a BIA operated
general cargo ship having its own |ighterage capacity and serving
a nunmber of communities as well as BAfacilities, on a once a
year basis, tariff structures reflect its unique operations.

9Class rates are defined by the ratio of weight to volume of any
item  This group of different comodities with simlar weight-
to-vol une characteristics constitutes a given ¢|ass.

Pcommodity rates relate to a specific comodity such as bul k
petrol eum building materials, and fish, and are quotedin

cents per 100 pounds. Commodity rates will wvary depending upon
comodi ty type, shipment size, volune, and weight.
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Historically, the North Star IIl was intended to resupply
BlA facilities in Al aska where adequate cargo services were not
otherwise provided. In addition to supplying BIA facilities, the
ship also provides service to private individuals on a space
avail able basis. This service is granted only to areas deened by
BIAto be not otherw se adequately served and is granted on a
first-conme-first-served basis. To qualify for this service,
i ndi vidual s nust apply for a permt.

North Star 11l tariffs reflect this phenonena. One rate
applies to governnent shippers and the other to permt shippers.
Tariffs are based on revenue requirenents needed to neet
operating costs excluding insurance, reserve funds, and any
return on investment but do not allow for profit.

The North Star tariff contains four basic rates: the point-
to-point by commodity rate, the point-to-point bulk or oil rate,
the termnal and handling rate and the |ighterage and longshoring
rate. The point-to-point by commodity rate is a two-part tariff
on all comodities except bulk oil. One part applies to
governnent shippers, the other to permt hol ders. This rate is
determ ned by the zone or geographic region to which a particular
comodity is shipped. There are six regions identified on Table
14, Tariffs shown in Table 15 for this rate are expressed per
100 pounds within specific weight charges.?

The point-to-point bulk oil rate applies to bulk oil and is
in dollars per gallon by destination. An additional charge to
this basic rate is nmade when bulk oil is delivered to storage
containers in anounts |less than 500 gallons and when oil is
| oaded at an Al aska port and delivered to any destination.

The termnal and handling tariff rate applies when cargo is
handled at the BIA terminal in Seattle but is not shipped on the
North Star 111. This charge effectively applies when a shipper
elects to use an alternative carrier

‘Loui s Berger & Associates, Inc. Wstern and Arctic Al aska
Transportation Study, 1980.
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TABLE 14
NORTH STAR 111 SH PPI NG REGIONS IN STUDY AREA

A

s B C** b E F*
B Akutan Brevig Mission Buckland Barrow Chevak Alakanuk
Anchorage Bay Chefornak Kiana Deering Koyuk Emmonak
Atka Diomede Kotzebue Kivalina Newtok Kotlik
Belkofski Elim Noatak Point Lay Nightmute Mt. Village
Chernofski Gambel1 Noorvik Point Hope Scammon Bay Pilot Station
Chignik Lake Golovin Selawik Wainwright White Mountain St. Mary’s
Chignik Lagoon Goodnews Bay Shungnak St. Michael
Ivanoff Bay Hooper Bay Sheldon Point
o Larsen Bay Mekoryuk
” Nelson Lagoon Nome
Nikolski Platinum
Togiak Savoogna *Ships anchorage at **Ships anchorage at
7 Twin Hills Shaktoolik St. Michael Kotzebue
- Umnak Shishmaref
Unalaska Stebbins
Tin City
Toksook Bay
Tununak
Unalakleet
Wales
A - Togiak and all points south thereof D - All pointsnorth of Kotzebue Sound excluding Deering
B - All points north of Togiak but not north of Shishmaref E - All points requiring long lighterage time
C - All points served from ship's anchorage at Kotzebue F - All points seved from ship's anchorage at St. Michael

Source: Bureau of Indian Affairs.



TABLE 15

NORTH STAR | || SELECTED COMMODITY RATES
($ PER 100 POUNDS)

REGIONS
A B c D
Motor vehig¢les 41.20 43.15 43.15 46.40
Cement, sand & 11.50 11.88 10.32 13.94
gravel

Canned” Ffish 11.76 12.30 10.20 12.66
Groceries 14.95 15.40 14.30 16.95
Gil (drum)® 15.45 15.95 14.35 17.30
Appliances 45.60 46.90 46.90 46.40

‘Less than

Source:

32,000 pounds.

|

43.80
12.69

13.08

16.00

16.60
43.80

Bureau of Indian Affairs, North Star 111, 1982, Tariff.
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¢ The lighterage and longshoring rate applies to cargo
handl i ng services provided fromthe North Star I11’s anchorage to
the destination at a specific comunity. As this service is
performed by a private conpany, the rates are determned on a

@ contract ual basis by the respective |ighterage conpany serving
various communities and the North Star |11. These rates are
expressed as a fee per revenue ton for all comodities except
bulk oil.

e Oher Tariffs

QG her tariffs include those of intrastate coastal and barge
| ighterage tariffs and are made on a contract basis. Tug and
barge and lighterage tariffs are published and avail able at the

e |CC and FMC. Like interstate carrier tariffs, they are generally
presented as point-to-point rates by class and comodity and are
a function of distance, type and amount of conmodity transport ed,
| oading and wunloading characteristics, and conpetitive

consi derati ons. Lighterage tariffs are generally incorporated
® into the linehaul conmodity rates from Seattle. Tariffs are
quoted primarily in dollars per 100 pounds. Sel ect ed comuodity

tariffs presented in Table 16 indicate relative lightening costs.
Tabl e 17 presents selected interstate tariffs.
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1979 LIGHTERAGE TARIFFS FOR SELECTED COMMODITIES

TABLE 16

COMMODITY

Vehicles

Cement

Canned Fish (Outbound)

Groceries

Household Appliances

Petroleum, Bulk

Other Freight (not otherwise
specified)

NOTE: Ships anchorage to shore distance:

St. Michaels 12.0 miles.

(PER 100 POUNDS)

KOTZEBUE

10.00
2.60
5.20
2.50
5.00
2.30
8.30

NOME

9.20
2.50
5.00
2.40
4.86
2.20
8.00

ST. MICHAEL

4.62
1.09

1.00
1.50
2.52
1.48
1.35

Kotzebue 13.5 miles, Nome 1.0 miles and

Source: Louis Berger & Associates, Inc.,Western and Arctic Alaska Transportation

Study, 1980.
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TABLE 17

SELECTED INTRASTATE TARIFFS
($ PER 100 POUNDS)

a

COMMODITY BETHEL - EEK® NOME - GOLOVIN KOTZEBUE - DEERING?
Machinery 3.48 16.97 17.31
Petroleum (drum ) 2.61 16.45 16.84
Petroleum (bulk) .19° . AL .57

pistances are between 65 and 85 miles.

"In cents per gallon, less than 5,000 gallons.
Source: Arctic Lighterage Company, Freight Tariff ICC 3002-A,” Effective August 4,

1982, United Transportation, Inc., Freight Tariff No. 301, Effective June 10,

1979.
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Avi ation Transportation System

AVI ATI ON | NFRASTRUCTURE AND TRAFFI C DATA

Unal aska- Dut ch Har bor

Unalaska-Dutch Harbor, wth a popul ation of 2,300, 1is the
largest community in the region. It is one of the busiest
fishing ports in the United States, as well as Al aska. Although
Unalaska is the denographic and economc center as well as the
maritinme center of the Aleutian/ A aska Peninsula region its
airport is considered a “regional airport” rather than the
regi onal center for the area. According to the Al aska Aviation
System plan categorization (TrRA/ FARR and Louis Berger &
Associ ates, Inc., 1982), it is second to Cold Bay in terns of air
traffic throughput. The airport is owed by the A aska DOT/PF.
In 1982, only one airplane was based there.

The airport is 1.6 kiloneters (one mle) north of the town
of uUnalaska. It is 675 kilonmeters (420 statute mles, 365
nautical mles) fromthe nearest point of the Navarin |ease sale
area and 1,158 kiloneters (720 statute mles; 626 nautical mles)
from the farthest point.

Runways, Taxiways, Aprons. The runway consists of a single
strip with an FAA certified length of 1,190 neters (3,900 feet),
reduced from an earlier certified length of 4,300 feet.
Certified runway width is 100 feet, but in sone graded areas it
runs up to 200 feet wide. The runway orientation of 120° to 300°
is dictated by geographic constraints and |ack of space. There
are no overrun or safety areas at either end of the runway where
the ground drops off to seawater. Nearly 1,070 neters (3,500
feet) of the runway-, is surfaced with fractured rock. Some 525
feet cuts across a paved apron. Figure 21 shows the uUnalaska-
Dut ch Harbor airport configuration.

There is no designated taxiway which reduces the theoretical
runway capacity. There is a paved ranp/turnaround area at the
south end of the runway. Bi sected by the runway, the area is
thus effectively divided into two aprons. An anphi bi ous
aircraft ranmp is located at the southeast end of the runway.
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Communi cat i ons. Dutch Harbor is an untowered, “unattended”
or “uncontrolled” airport/sea done. There are radi o links on
local channel s to the Anchorage Flight Service Station (FsSS) to
provi de assistance to aircraft on instrunent approaches or
departures. G ound flight service is provided by tel ephone by
the Cold Bay FSS.

Navaids. Unalaska has a Non-Direction Beacon (NDB) and
Di stance Measuring Equi pnent (pME). Aircraft with Automatic
Direction Finder (ADF) units can get a directional bearing on the
NDB with their ADF's. DME's indicate the |inear distance an

aircraft is froma given point. There is no radar. There are
neither an Instrunent Landing System (ILS) to provide vertical
gui dance nor markers; indeed, the areas where markers would be

| ocated are seawater. Thus, the standard instrument approach is
classified as “non-precision.”

Li ghti ng. There is not at present a system of |ights al ong
the runway or down the runway center; however, there are “runway

end identification lights” (REIL) at each end of the runway. The
light systems may be activated by airborne pilots “keying” their
radi o m crophones. There is a lead-in light indicator (LDIN) at
the northwest end of the runway and Visual Approach Sl ope
I ndi cators (VASI) which show pilots on short £final aPProach
whet her they are too high or too low. The airport is considered
to have a partial lighting system

Operating Considerations and Constraints. Sever al
operational problens associated with unalaska Airport result from
the local geography. Unalaska iS not an easy airport to fly into
or out of. The published Instrunment Approach procedure (IAP)
warns of  “mountainous terrain on all quadrants,” and that the
runway and radi o navigation beacon are |ocated at the base of a
498 neter (1,634 foot) nountain. Aviators are further warned of
possi bl e severe wind turbul ence off the nountain and of unmarked
obstacles close to the runway. In short, a pilot is flying in
anong nountains higher than the standard 305 or 457 nmeter (1,000
or 1,500 foot) traffic altitudes, and nornmal airport traffic
patterns are inpossible as circling aircraft using standard
patterns would collide with the nountains.

These operational problens are conpounded when aircraft nust
use instruments to assist their |anding approach. The 1AP warns
that the “extended approach course passes within 0.5 Nauti cal
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Mles from (the nmountain) peak”. | nstrunment equi pped aircraft
that do not find the weather sufficiently clear at the “point of
decision” and therefore cannot |and are cautioned that “any go
around conmenced after passing (the) published m ssed approach
point will not provide standard obstruction clearance.” That is

i f airplanes approaching in at 213 neters (700 feet) do not
establish sufficient visibility and ceiling 10 mles out fromthe
airport, the standard maneuver usually inplenmented, i.e., to go
around and try again will lead a pilot perilously close to
mount ai ns. The instrument approach altitude is low, if pilots
cannot get a local atnospheric pressure reading to adjust their
altimeter, I nstrunent approaches are not authorized. The
approach is not authorized at night.

once on the ground, there are nore operational difficulties.
The runway is too short for comrercial jets or fully |oaded |arge
turbine aircraft. Wth seawater at each end of the runway, there
is no over-run area or threshold, and no room for error. The
termnal building is |located close enough to the runway, 76
neters (250 feet), to constitute a hazard. There is no taxiway,
and for this reason, aircraft landing fromthe southeast nust
turn around w thout benefit of an apron and taxi down the length
of the active runway to clear the runway for the next aircraft.

In addition to stoneswhich can cause heavy wear on |anding
gear, tires, and propellers, standing water on the uncrowned
runway is an occasional problem and has contributed to accidents
in the past.

Service. Scheduled air service to unalaska has increased
substantially in the last several years. Reeve currently
provides nine flights per week Mnday through Saturday to Cold
Bay and unalaska wWith vs-11's, a 20 percent increase over 1979.
Reeve al so provides direct ys-11 service to Port Heiden enroute
to and from Anchorage and uUnalaska. Additional schedul ed service
to Unalaska is provided by AirPac. This carrier initiated
Anchorage-Unalaska direct service in 1982 with a Mtro and
Cessna, but currently operates the service with an F-27. Al aska
Airlines markets tickets for AirPac on this route. Al other
intra and interregional schedul ed services, is via Cold Bay.

Traffic Activity. Reeve enpl aned over 12,000 revenue
passengers at Unal aska in 1980, about six percent nore than in
1979  (see Table 18). According to the FAA Termnal Area
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REEVE ALEUTIAN AJRWAYS:

TABLE 18

AIR TRAFFIC AND OPERATIONS AT UNALASKA, 1974-1980

REVENUE TRAFFIC

ENPLANED REVENUE TONS

DEPLANED REVENUE TONS™

PASSENGERS
Y EAR ENPLANED DEPLANED MAIL FREIGHT TOTAL MAIL FREIGHT TOTAL
1974 3,878 ——-- 31.2 65.5 96.7 --- " -
1975 3,947 4,066 38.0 101.3 139.3 129.9 219.7 349.6
1976 5,711 5,668 38.4 116.3 1547 157.4 386.3 443.7
1977 7,227 6,544 39.4 89.5 128.9 212.3 340.8 553.1
1978 8,565 8,416 40.4 65.7 106.1 304.7 311.5 616.2
1979 11,666 12,031 41.2 68.1 109.3 445.2 413.6 858.8
1980 12,330 12,002 67.9 87.7 155.6 640.4 432.9 1,073.3
1981 10,607 10,924 75.2 154.2 229.4 754.1 398.9 1,153.0
Average :
Annual
Growth Rate,
1975-1981 17.9% +17.9% +12.0% +7. 3% 8. 7% +34.1% +8.0%  +22.0%
AIRCRAFT OPERATIONS
SCHEDULED UNSCHEDULED TOTAL
1974 316 18 334
1975 359 12 371
1976 391 34 425
1977 380 5 385
1978 405 1 406
1979 518 5 523
1980 583 5 588
1981 - - 565
Average
Annual
Growth Rate,
1974-1981 +7. 8%
Source: 1981 Statistics and deplanements provided by Reeve Aleutian Airways, Inc. And

other

statistics..




Forecasts there have generally been |ess than 500 passengers per
year by all other carriers.

Over 150 tons of cargo were enplaned at Unalaska-Dutch
Har bor in 1980, nearly 50 tons nore than in 1979. Sonmewhat | ess
than half this anount was nail. In 1980 Reeve’s operations
neared 600, an increase of nearly 12 percent over 1979.

From 1974 to 1980, passenger traffic at Unalaska grew peri od
at an 18 percent annual rate (see Table 19). The growth of
passenger demand between Unalaska and points outside the region
| argely accounts for the increased passenger throughput at Cold
Bay. At the sane tinme, freight grew at a slower, but healthy,
8.3 percent. Mail grew faster than freight, changing the ratio
of parcel post to air freight from1l:2 tp 9:11.

The FAA Terminal Area Forecast (TAF) data base estinmates
total traffic at between 1,000 and 2,000 operations annually,
with nearly all of it conmercial. To accommpdate the increase in
demand, aircraft operations increased at a 12 percent rate for
the period (see Table 19).

Col d Bav

Col d Bay functions as the regional center airport for the
sout heastern Al aska Peninsula and the Al eutian Chain. Aircraft
arrive from Anchorage and Seattle, providing interregional and
interstate air links; from Cold Bay, aircraft serve the
surroundi ng communities including unalaska and fly out the chain
to distant Shenya and Adak. Flying Tiger has in the past used
Cold Bay as a stopover refueling point for Boeing 747 cargo junbo
jets-on international flights. The airport is owned by the State
DOT/PF. A dozen or nore aircraft are based at Cold Bay. Custons
service is available.

The airport is adjacent to the small settlenment of Cold Bay.
It is 772 kilometers (480 statute mles, 417 nautical mles) by
air from the nearest point in the navarin field and 1, 142
kilonmeters (710 statute miles, 617 nautical) mles by air from
the farthest point.
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AIR CARRIER TRAFFIC AND OPERATIONS STATISTICS

TABLE 19

Source: CAB Airport Activity Statistics,Annual

FOR UNALASKA - DUTCH HARBOR

979 1980

Enplaned Passengers

Scheduled 11,566 12,194

Non-scheduled 100 136

Total 11,666 12,330
Enplaned Revenue Tons

Freight 68.11 87.69

Mail 41.22 67.88

Total 109.33 155.57

Operations by Aircraft Type

Scheduled

C-46S 58 -

YS-11s 460 583

Total Scheduled 518 583
Non-Scheduled

C-46s - -

YS-11s 5 5

Total hen-Scheduled 5 5
Total Operations 523 588
Departures Scheduled 401 478
Scheduled Departures 375 474
Percentage of Departures Scheduled 94% 99%

PERCENT CHANGE

+6

+42

+13

+12

+19




Runways, Taxi ways, and Aprons. There are two runways at
the, Cold Bay Airport. The main runway runs north-northwest to
sout h- sout heast, a 140° to 320° orientation, and is 3,175 nmeters
(10, 415 feet) long by 46 neters (150 feet) wide. The long runway
is crossed at the southern end by the short runway, which runs
east-west with an 80° to 260° orientation. The short runway is
1,562 by 46 neters (5,126 by 150 feet). Both are well paved with
asphalt. The layout of the airport is given in Figure 22.

There are taxiways along nost of the runway |engths. Unlike
t he Unalaska airport, there is nore than adequate area for turn-
around, transit aircraft, and tie-down space at the Cold Bay
airport.

Navaids. Cold Bay has an NDB, a VOR and a DVE to provide
di recti onal bearings. The VvOrR/DME is |ocated 3 nautical mles
fromthe airport to the north-northwest. The NDB is |located at a
di stance of 4.8 nautical mles. There is an ILS with glideslope
localizer and markers. Thus, the facilities for instrunment
approaches are considerably better than at other regional
airports. Even so, nmountains block the VOR directional signals on
many points of the conpass at |ow cruising altitudes.

Li ghti ng. Three of the four thresholds have VASI systens
to assist aircraft comng in for landing on short final approach.
The other has a Sinplified Short Approach Light System (SSALS)
wi th RAIL. There are sequenced flashers wth the approach
lights. Runway 32 is equipped with RAIL lights. Al the runways
are marked by Hi gh Intensity Runway Lights (HIRL). Cold Bay is
considered to have a conplete lighting system suitable for night
operati ons.

Conmmuni cat i ons. Cold Bay is untowered, with no flight
control lers; however, there is an FAA FSS to advise pilots and
handl e flight plans. The mlitary also maintains a radio

facility there.

Servi ce. As of the sunmmer of 1982, Reeve provided Cold
Bay with six direct non-stop Electra flights per week to and from
Anchor age. To matching this service, Reeve has seven ys-11
flights per week between Cold Bay and Unal aska. The flights are
tinmed so that passengers and cargo can be quickly transplanted and
flown to either unalaska or Anchorage.
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Reeve also flies ¥s-11's from Anchorage to Cold Bay six days
per week, with two stop-offs along the way. Three tines a week,
the ys-11 stops at King Salnon and Sand Point; three tines per
week on alternate days, it stops in Port Heiden and Sand Point.

There is one direct flight per week over to Akutan and another to
Fal se Pass by anphibious G unmman Goose. Nikolski and Port Moller
al so have one non-stop flight per week. These are “schedul ed
air-taxi” routes served by small aircraft. King Cove has service
three tines per week by G ummuan Goose. Cold Bay is also linked
to St. Paul Island and Shenya. Three tinmes per week, Reeve
provi des direct service to Seattle by Lockheed El ectra.

The nunber of scheduled flights serving Cold Bay increased
about 4 percent from 1979 to 1980. Reeve increased service with
Its ¥s-11's and Electras, and took its C46’s out of regular
servi ce.

Traffic Activity. The main air carrier into Cold Bay is,
of course, Reeve. In 1980, Reeve flew 25,000 passengers out of
Cold Bay, an 18 percent increase over the previous year (Table
20). According to the FAA TAF data, there were 1,000 to 1,500
air taxi enplanements in 1979. The TAF data indicate that total
passenger enplanenments nore than doubled from 1976 to 1979.

Reeve enpl aned about 930 tons of cargo Cold Bay in 1980, an
i ncrease of 28 percent over 1979. COver half this amount was nuil
and parcel post. Reeve’s cargo enpl anenments out of Anchorage,
most of which passed through Cold Bay, were nearly 3,200 tons.
Typically in Alaska, air cargo flows dispatched to rural areas
frommain points are generally nuch greater than cargo shipped
fromrural areas to Alaskan cities or the Lower 48.

Reeve performed 1,300 aircraft operations at Cold Bay in
1980.  About 800 were by ys-11's, while nearly 500 were by the
| arger Electras (Table 20). According to the FAA TAF, there were
about 5,000 aircraft operations at Cold Bay in 1979. of those
not performed by certified air carriers (i.e., Reeve), about hal f
were by air taxis and commuters, while the other half were
performed by general aviation aircraft.

Flying Tiger used to stop at Cold Bay to refuel its DC 8

freighters on transoceanic flights. They have not used Col d Bay
since 1980, because they now operate |arger B-747 freighters
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TASLE 20

AIR CARRIER TRAFFIC AND OPERATIONS STATISTICS
FOR COLD BAY?

1979 1980 PERCENT _CHANGE

Enplaned Passenger

Scheduled 21,096 24,898

Non-scheduled 120 68

Total 21,216 24,966 +17.7%
Enplaned Revenue Tons

Freight 398.25 455.58

Ha i 1 327.91 475.73

Total 726.16 931.31 +28.3%

Operations by Aircraft Type

Scheduled

C-46s 73 -

Y¥S-11s 754 816

L-188 A/C 445 487

Total Scheduled 1,272 1,303 +2. &%
Non-Scheduled

YS-11s 9 3

L-188 4 2

Total Non-Scheduled 13 5
Total Operations 1,285 1,308 +1.8% -
Departures Scheduled 1,137 1,185 +4. 2%
Scheduled Departures 1,080 1,163
Percentage of Departures Scheduled 95% 98%
ncludes only operations of certified air carriers. In this case, all traffic is by

Reeve Aleutian Airways. Small aircraft and air taxi operations and refueling

stopovers by all carriers are not included.
Source: CAB Airport Activity Statistics, Annual
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t hrough Anchorage, and Cold Bay is not equipped to refuel B-
747 s. Flying Tiger indicates that if such equipnment were
installed, it would consider using Cold Bay once again.

Air carrier passenger traffic at Cold Bay grew strongly
during the md and late 1970's (Table 21). From 1974 to 1980,
passenger enplanenents increased 26 percent per annum  This
increase has occurred as the Alaskan and Al eutian fisheries have
expanded and in spite of the reduction of mlitary personnel
stationed on the Chain since the Vietnam War.  Cargo enpl anenents
originating from the cold Bay airport have been relatively
static, however. While the Aleutian econony has been grow ng,
the community of Cold Bay itself has little econom c function
ot her than as an airport.

Reeve's total aircraft operations have al so been static.
This is due partly to the fact that the carrier has used | arger
aircraft to service the airport to neet increased denand

St. Paul

st. Paul is an Aleut island sealing comunity. |ts airport
i's considered a “community” airport, serving only St. Paul Island
traffic. The airport was built and is owned by the Federa
government and is under the National Marine Fisheries Service.
It is a public domain airport. No aircraft are based on St. Paul
I sl and.

The airstrip is about 7 kilometers (4 mniles) northeast of
the main settlenent of the island. It is 241 kiloneters (150
statute nmiles, 130 nautical miles) fromthe nearest part of the
| ease sale area, and 708 kiloneters (440 statute miles, 383
nautical mles) fromthe farthest point.

Runways, Taxiways and Aprons. The single runway runs north
to south, and neasures 1,555 neters (5,100 by 150 feet). It is
surfaced with scoria, a type of gravel. There is no taxiway or

apron. There is an exit ranp leading to a concrete parking ranp.
A 3-foot-deep drainage swale runs along the west side of the
runway. The configuration of the airport is given in Figure 23.

Navai ds. An NDB wWith DME at the field permts non-
precision instrument approaches. Reeve also mmintains an NDB at
the field for its own use. Hlls on the island shield the DVE
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TABLE 21

REEVE ALEUTIAN AIRWAYS: AIR TRAFFIC AND OPERATIONS AT COLD BAY, 1974-1980

REVENUE TRAFFIC

ENPLANED ENPLANED REVENUE TONS
YEAR PASSENGERS MAIL FREIGHT TOTAL
1974 6,488 244 .2 814.4 1,058.6
1975 6,877 301.8 339.0 640.8
1976 7,942 252.3 427.9 680.3
1977 9,233 182.7 293.2 475.9
1978 10,436 177.1 240.8 417.9
1979 21,216 327.9 398.3 726.2
1980 24,966 475.7 455.6 931.3
Average
Annual
Growth Rate,
1974-1980 +25.9%  +11.8% -9 . 2% -2. 1%
AIRCRAFT OPERATIONS

SCHEDULED UNSCHEDULED TOTAL
1974 1,291 195 1,486
1975 1,251 47 1,298
1976 1,244 56 1,300
1977 1,021 11 1,032
1978 1,146 7 1,153
1979 1,272 13 1,285
1980 1,303 5 1,308
Average
Annual
Growth Rate
1974-1980 +0. 2% -45 7% -2.1%

Source: CAB Ailrport Activity Statistics . Annual
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fromaircraft at low cruise attitudes at certain bearings north
of the, field.

Li ghti ng. To assist approaches, there are vast |ights at
both ends of the runway for rate-of-descent guidance. There are
also REIL lights marking the threshol ds. There are touchdown
zone approach lighting systens. There are nedium intensity
runway |ights (MRL) available on radio request to the National
Weat her Service facility. Airborne pilots can illumnnate the
VASI, REIL, and approach lights by “keying” their radio

m crophones on the appropriate frequency.

Conmuni cati ons, The airport is unattended, wthout a tower
and air traffic control and wthout a Flight Service Station.
There is a local radio station operated by the National Wather
Service, and a tie-in to the Cold Bay Flight Service Station.
Anchorage center handl es approach/ departure control.

Ser vi ce. The only schedul ed commercial service to St. Paul
is provided by Reeve in Electras. From Anchorage, the Electra
stops in Cold Bay, then stops at St. Paul on its return to
Anchor age. During summer the island is served by three flights
per week, in winter by fewer.

Traffic Activity. In recent years there have been between
2,000 and 2,500 passenger enplanenents per year at St. Paul, and
a simlar nunber of deplanenents (see Table 22). At the sane

time, there have been 40 to 50 tons of freight enplaned annually
from the island.

Air carrier operations grew by one fifth from 1979 to 1980,
and schedul ed flights were up one third. In 1980 there were an
average of two scheduled flights per week. This traffic is
augnented by air taxi and general aviation operations, which of
course carry nuch less revenue traffic but probably contribute a
simlar nunmber of aircraft visits.

Air carrier traffic enplanements grew at an average of nine
percent per year during the 1974-1980 period (see Table 23).
During the sane period, freight enplanenents fluctuated but

mai ntai ned approximately the same level. Air carrier operations
remai ned fairly constant at around 80 to 85 per annumuntil 1980,
when they increased sharply. Total aircraft operations seemto

have increased over the period.
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TABLE 22

AIR CARRIER TRAFFIC AND OPERATIONS STATISTICS

ST. PAUL ISLAND

1979 1980 PERCENT CHANGE.

Enplaned Passenger

Scheduled 2,237 2,226

Non-scheduled 9 8 -

Total 2,335 2,226 -4 T
Enplaned Revenue Tons

Freight 23.67 28.48

Mail 17.67 22.76

Total 41.34 51.21 +23.9%

Operations by Aircraft Type

Scheduled

YS-11s 3 71

L-188 A/C 83 37

Total Scheduled 86 108 +25.6%
Non-Scheduled

YS-11s 3 --
Total Operations 89 108 +21.3%
Departures Scheduled 81 109 +34.6%
Scheduled Departures 78 105
Percentage of Departures Scheduled 96% 96%

Source:  CABAirport Activity Statistics.. All traffic is by Reeve Aleutian Airways.
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TABLE 23

REEVE Al EUTIAN AIRWAYS: AIR TRAFFIC AND OPERATI ONS AT St. Paul, 1974-1980

REVENUE TRAFFIC

ENPLANED ENPLANED REVENUE TONS

YEAR PASSENGERS MAIL FREIGHT TOTAL
1974 1,329 31.3 28.2 59.5
1975 1,505 25.9 14.5 40.4
1976 1,994 30.1 27.3 57.4
1977 2,083 25.6 24.0 49.6
1978 2,080 20.0 10.7 30.7
1979 2,335 17.7 23.7 41.4
1980 2,226 22.8 28.5 51.3
Average

Annual

Growth Rate,

1974-1980 +9. o% -5.1% 0 . 2% —2.4%

AIRCRAFT OPERATIONS
SCHEDULED UNSCHEDULED TOTAL

1974 83 - 83

1975 n/a
1976 82 3 85
1977 83 1 84
1978 81 2 83
1979 86 3 89
1980 108 - 108
Average
Annual
Growth Rate

1974-1980 +4. 5% -- +4. 5

Source: CAB. Airport Activity Statistics.
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AVI ATI ON SERVI CES

Climate and Weat her

The study area is in a maritine climatic zone. Pack ice is
found in the pribilofs area fromearly February to |ate april,
and along the north of the Al aska Peninsula from|ate Decenber to
|ate april. The southern Al aska Peninsula and Al eutian Chain are
warmed by the Alaska current. Average w nds along the Chain and
southern end of the peninsula range from 10 to 20 knots.

Fog and precipitation are the main obstacles to aviation
activity in the study area. Fog is a problem year-round but
especially in sumer (see Table 24) rain, snow or fog acconpani ed
by clouds, low ceilings, and restrictions to visibility as well
as wi nds strong enough to cause disconfort to pilots can occur
year - round.

Bad and changeble weather, wth few weather reporting
stations, neans that aircraft often are grounded or cannot get in
to their destination airport. The geography conpounds these
difficulties as aircraft must be wary of nountains and high
ground which often surround airstrips located at |ow altitudes.
Wnd speeds are often fast enough to conplicate take-offs and
| andi ngs. The effect of the terrain and weather on aircraft
operations is conpounded by the limted infrastructure avail abl e:
only Cold Bay airport capable of handling precision instrunent
appr oaches.

The schedul ed air service in the Aleutians is all offered by
operators mainly serving the Aleutian region. One, Reeve, has a
fleet of large turboprop aircraft and offers interstate,
i nterregi onal, and regional service. It’s subcontractor,
Peni nsul a Airways, operates smaller piston aircraft and offers
intraregional Servi ce. AirPac has recently noved from snaller
piston airplanes and is now chall enging Reeve on the unalaska-
Anchorage route.
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TABLE 2%:

INCIDENCE OF CLOUD CEILINGS AND VISIBILITY CONDITIONS FOR
COLD BAY, UNALASKA AND ST. PAUL ISLAND

VISIBILTY GREATER THAN OR EQUAL TO:

3 MILES 1 1/2 MILES 1 MILE
Cold”Bay 88% 94% 96%
Unalaska 89% 94% 96%
St. Paul Island 80% 86% 90%

CEILING GREATER THAN OR EQUAL TO:

1,500 FEET 1,000 FEET 500 FEET
Cold Bay 70% 82% 95%
Unalaska 78% 86% 96%
St. Paul Island 55% 70% 85%

Source:  Climatic Atlas, Volumes | and Il, U.S. Department of Interior, Bureau of
Land Management. Based on hourly observations.

106




Alr Carriers

Reeve Al eutian Airways. For years, Reeve Aleutian Airways
provided the only interregional scheduled air service into the

Al eutians and dom nated intraregional service as well. Its three
Electras and three vs-11's give it by far the nost capacity of
any carrier offering service in the A eutians. It maintains a

systemof its own termnals at mmjor points of service. G ven
the current deregulatory nmood of aviation policy nmakers and the
growth of the region’s econony, particularly fishing, the virtual
nmonopoly long held by Reeve is being challenged by woul d-be
mar ket entrants.

Al r Pac. Based in Dutch Harbor, AirPac operated two Gruman
G 21A' s, a Cessna 441, and a Swearingen SA 22GIC Metro as of late
1981. The piston Cessna seats ten, while the Swearingen Metro
tw n turboprop seats 20 passengers.

AirPac has taken the step up froma local to a interregional
carrier. In May 1982 it started offering schedul ed non-stop
passenger and cargo service between Anchorage and unalaska. By
August it was using the nuch larger F-27 on its route, with an
arrangenent with Alaska Airlines to market tickets. It charges
the sane as Reeve, $330 one-way, but offers much shortener trip
tines as it does not transfer aircraft at Cold Bay nor stop at
any airports along the way.

Peni nsula Al rways. Peninsula Airways is a fixed base
operator with bases in King Salnon and Cold Bay. |In late 1981 it
operated 17 single and twin engine piston propeller aircraft,
I ncl uding various Piper twns, a Britan-Norman |slander, the
G umman Goose, and a couple of Cessnas.

Peni nsul a provides weekly scheduled mail service under
contract to Reeve to many of the smaller conmmunities including:
King Cove, False Pass, Nikolski, and akutan. Peninsula also
provi des charter service to these communities as well as to
Nel son Lagoon, Port Moeller, Sand poi nt, Unalaska, St. Paul, and
St. George.

Non- Schedul ed Servi ce. Most of the charter service on the
Al eutians and on the Alaska Peninsula is of the air taxi variety
to small Aleut communities by small piston aircraft. Peni nsul a
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provides nost of this type of service l|ocally. Fi xed base
operators based on the Kenai Peninsula and along Bristol Bay also
provi de such service into the region. I n August 1982, a new
operator nanmed Aleutian Air has applied for an ATC certificate to
operate charter freight and passenger service out of Unalaska
using a Twin Beech E-18.

Al aska International Airlines has been active in the region,
using its large Hercules cargo aircraft for charter flights..
Wiile sone of its activity has been fish hauls, nost has been
contract work for the mlitary.

Route Structure. The route structure of the Aleutians is
mainly affected by geography and infrastructure constraints.
Figure 24 depicts the basic air route structure in the Aleutian-
Priblof region.

[

The traditional regional center for aviation activity in the
Al eutian 1slands/Pribilofs/southern Al aska Peninsula region is
Col d Bay. The airport there was built during World War I for
def ense purposes, and is the best facility in the region.
However, there is very little economc activity at Cold Bay not
associated with the airport.

The economic center of the region is Unalaska, which is also
the regional center for maritime commerce and fishing. No doubt
Unalaska woul d be the center of aviation activity for the region
were it not for the fact that it's airfield is short, small, and
danger ous. The | argest passenger aircraft which can safely use
Unalaska IS a 40-50 passenger tw n turboprop.

The rest of the airports receiving comercial service are
either Native villages, fishing communities, or mlitary bases.
They are linked to Cold Bay by small air taxis or by turbine
aircraft providing stop-off service.

Interregional Routes. At present there are interregiona
links with the Pacific Northwest, via Seattle; with the hub of
Al aska, Anchorage; and stop-off service with the Bristol Bay port
of King salmon.

Intraregional Routes. There are basically two sorts of
schedul ed routes in the region: Reeve, and scheduled air taxi
service. Reeve flies passengers via an airplane change from
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Anchorage to Cold Bay and on to unalaska, and all the way out the
chain to the mlitary bases at shemya. Along the way it provides
stop-off service in its large turbine aircraft to snaller
communi ties, such as Port Heiden and St. Paul . Service to other
comunities is provided from Cold Bay by small piston aircraft
principally by Reeve’'s subcontractor, Peninsula A rways.

Seasonality. Like the state as a whole, t he
Aleutian/Pribilof/Alaska Peninsula region has a strong annual
cycle in aviation activity, This is due to the fact that the
dayl i ght hours and thus VFR aircraft operating hours are nuch
shorter in the winter than in summer and the region’s nain
econom c activities mainly fishing but also sealing, are nuch
| ess active in wnter (after January). Of season is typically
40 percent less than the busy season. Operators adjust to this
seasonal cycle by scheduling fewer flights in winter and spring
than in |ate sumer and fall,

Equi pnent Utilization

The schedul ed service aircraft type utilization pattern of
the Aleutians is sonewhat atypical for Al aska. Reeve’' s | arge
four engine turboprop Electras provide interregional service
l'inking Cold Bay non-stop to Anchorage and Seattle and also fly
out the chain to Adak and Shenya and north to St. Paul. A twn
turboprop F-27 now provides interregional service directly
bet ween Anchorage and unalaska., Reeve’'s twin turboprop ¥s-1l's
provide both interregional and intraregional service, stopping at
Col d Bay, unalaska, King Sal non, Port Heiden and Sand Point on
their way out the chain from Anchorage. There are no jets in
scheduled service to the Aleutians. Tur boprops serve the |ong
haul s and |arger communities, providing intraregional “stop-off”
service at sone of the smaller comunities along the way.

Smal l er piston twin engine aircraft with six to ten seats
provide intraregional scheduled service into the snaller
communi ties. Pi pers and G ummans serve Cold Bay, Fal se Pass,
Nikolski, King Cove, and Port Heiden

Charter service is provided by a single engine aircraft.

Peninsula Air Service also enploys single engine Pipers for
schedul ed air taxi service in the region.
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The nore typical Al askan pattern consists of schedul ed
inter regional Boeing 727 or 737 jet service from Anchorage or
Fai rbanks feeding into intraregional and | ocal service provided
by locally based operators flying smaller piston propeller
aircraft. The Aleutians differ in that they are not served by
jets, while turboprops provide not only interregional service but
a significant proportion of the intraregional Service.

O her than in the Southeast, Al askan service regions are
linked to the outside world via the hubs of Anchorage or
Fai r banks. Thus, the direct route to Seattle from Cold Bay is
al so therefore atypical

Equi pnent choice and wutilization in the Aleutians is
affected by the long hauls over water, between sone points, which
tends to favor turboprops over piston aircraft, and by airfield
constraints, which nakes jet service to uUnalaska unfeasible.

Lockheed El ectra. The L188 Electra was produced in 1950’ s
by Lockheed and, one of the first large turboprop airliners ever
produced, after the British Viscount. About 150 commerci al
El ectras were produced, a significant but not |arge production
run. Over 100 of these aircraft are still in service, which
indicates that it was a very technically successful, well built
airplane that proved to be econonmically viable as well. The
El ectra has four Allison turboprop engines generating 15,000
total horsepower. |ts maxi mum gross takeoff weight is 116,000
pounds with a payload of 22,000 pounds. Dependi ng upon seating
arrangemnents, it can carry 66 to 100 passengers and is, of
course, pressurized. It cruises at 405 mles per hour with a
range of 2,750 m|es. It is 104.5 feet long with a w ngspan of
99 feet.

YS-11. The ¥s-11 was produced in Japan by Nihon, and is now
out of production. It is considered one of the best commrerci al
turboprop twins in terms of engineering and performance. Its two
turboprops deliver 6,120 total horsepower. | ts maxi mum gross
take-of f weight is 51,800 pounds with a payload of 12,550 pounds.
Dependi ng on configuration, it can carry 50 or nore passengers
and is pressurized. It cruises at 292 mles per hour and has a
range of 1980 m | es. It is 80 feet long with a w ngspan of 105
feet.




F-27 Friendship. Oiginally and still produced in Holland
by Fokker, the F-27 has al so been produced by Fairchild in the
United States under license. The F-27 is one of the nost popul ar
commerci al turboprop ever, and several hundred have been produced
since the 1950’ s. The F-27 is powered by two turboprop engines
with 3,430 total horsepower. |ts maxi mum gross take-off wei ght
is 45,000 pounds, wth a payload of 13,500 pounds. Dependi ng on
configuration, it carries sone 40 or nore passengers and is
pressuri zed. It cruises at 265 miles per hour, and has a range
of 1,450 statute miles. It is 82 feet long with a w ngspan of 95

feet.

G unman Goose. This anphibious aircraft was produced in the
US. by Grumman, |ater Gulfstream Anmerican. 1ts twin propeller
power plants deliver 800 total horsepower. lts maxi mum gross
take-of f weight is 8, 000 pounds with a payl oad of 2,000 pounds,
and it carries ten passengers. It is unpressurized. It cruises
at 160 miles per hour with a range of 825 miles. It is 35 feet
long with a 49 foot w ngspan.

Pi per Navaj o. The Navajo is a U S. produced twi n piston

propel l er general aviation type airplane. It can carry six or
ei ght passengers? or a payload of 2,750 pounds. It cruises at
275 miles per hour wth a range of 1,243 mles. It is
unpressuri zed. Gher twin engine aircraft with simlar

performance characteristics are also used in the region.

Tarrifs

Table 25 shows distance, coach air fares and costs per
kil oneter and per mle for regular schedul ed intraregional and
interregional flights in the study area.

Aircraft exhibit declining per-kilonmeter costs wth
increasing stage length distances. Not surprisingly, the
cheapest route in terns of cost per kilonmeter is the |ongest
route, Seattle to Cold Bay. The second, third, and fourth
| ongest routes are also the second, third and fourth cheapest
routes in terns of cost per kilometer; these routes are
Anchor age- Adak, St. paul-Anchorage, and Anchorage-col d Bay.

When conparing the interregional and regional routes, it is
apparent that intraregional routes cost nore per unit of distance
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TABLE 25

DISTANCES. FARES. AND COSTS OF AIR TRAVEL IN ALASKA
AND THE LOWER FORTY-EIGHT

DISTANCE TIME
KILOMETER  HILES  AIRFARE COST/Kk  COST/MILE EN ROUTE

Interreqgional

Seattle-Cold Bay 2,775 1,725  $339.52 12.2¢ 19.7¢ 3:20
Anchorage-Adak 1,932 1,210  $379.00 19.6¢ 31.3¢ 3:50
Unalaska-Anchorage 1,287 800 $33(3.00 25.6%. 41.3¢ 3:15
St. Paul-Anchorage 1,205 750  $354.50 29.4¢ 47.3¢ 2:15
Anchorage-Cold Bay 1,005 625  $256.00 25.5¢ 54.3% 2:00
Cold Bay-King Salmon 523 325  $159.00 30.46 48. 9 2:15
Intraregional

Cold Bay-King Cove 32 20 $ 38.00 118.8¢ 190.0¢ 0:10
Cold Bay-Sand Point 145 90 $ 60.00 41.4¢ 66.7$ 0:30
Cold Bay-Dutch Harbor 290 180 $ 75.50 26.0¢ 41.9¢ 0:55
Cold Bay-St. Paul 581 322 $143.50 27 .7¢ 44. 6 1:10
Adak-Shemya 645 400  $186.50 28.9¢ 46.6¢ 1:25

Source: Official Airlines Guide, July 15, 1982. Non-stop connections and “Y”
fares used. All flights are by Reeve or its subcontractors. Miles
are statute miles.

113



h

than inter regional routes. This is due not only to shorter
di stances, but also to the fact that the intraregional routes
tend to be serviced by smaller aircraft, either twin-turbine YS
11 or piston twins, rather than the four engine turboprop
Electras. Bigger aircraft are generally nore effiC ent per ton-
kil ometer or passenger to kilometer than small aircraft over
appropriate stage |engths. Smaller aircraft are required on the
intraregional routes due to both airport constraints (short rough
runways) and lower |evels of traffic.

Tabl e 26 shows selected air fares, distances and costs for
selected routes in Alaska and the Lower 48. This allows for a
conmpari son between air travel costs in the study region, other
parts of Alaska, and the rest of the country.

When conparing the study region’s costs per Kiloneter are
conpared with those elsewhere in Alaska, it is apparent that the
heavily travelled routes (e.g., Anchorage to Fairbanks or Juneau)
are consi derably cheaper than study area routes of conparable
di st ance. In part, this is due to the use of jets on these
routes. However, when conpared to sone lightly travelled jet
routes (e.g., Unalakleet tO Nome), Study area costs per Kiloneter
are | ower.

on the Seattle-Cold Bay route the cost is about 1.6 cents
per kiloneter nore expensive than the cost between Seattle-
Anchorage for a regular coach fare. The regular fare cost per
kilonmeter for the Juneau-Seattle run is quite close to the Cold
Bay- Seattle cost.

Costs per unit of distance for stage lengths in the Lower 48
are cheaper than for conparable stage lengths in the study area.
This gap is understated by the figures presented when one
considers that, in general, special cheaper fares are available
on heavily travelled routes in the Lower 48, While such “deals”
are usually unavailable in rural Al aska. However, costs on the
gh-traffic Al askan routes appear to be simlar to air travel
costs in the Lower 48.
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TABLE 26

DISTANCES, FARES, AND COSTS OF AIR TRAVEL IN ALASKA
AND THE LOHER FORTY-EIGHT

DISTANCE TIME
KILOMETER MILESAIRFARE COST/KHM  COST/MILE EN_ROUTE

Alaska

Anchorage-Juneau 895 556  $148.00 16.5¢ 26.6¢ 1:35
Anchorage-Fairbanks 412 256  $85.00 20. 6¢ 33.2¢ 0:50
Juneau-Ketchikan 380 236 $76.00 20.0¢ 32.2¢ 0:50
Nome-Kotzebue 291 181  $ 79.00 27.1¢ 43.6¢ 0:40
Nome-Unalakleet 238 148 $107.00 45.0¢ 712.3¢ 0:55
Lower Fortv-Eiaht

New York-Los Angeles 3,982 2,475  $394.00 9.9¢ 15.9¢ 5:00
Chicago-Los Angeles 2,808 1,745  $379.00 13.5¢ 21.7¢ 3:45
New York-Chicago 1,190 740  $210.00 17.6¢ 28.4¢ 1:50
Seattle-San Francisco 1,090 678  $119.00 10.9¢ 17.6¢ 1:40
New York-Baltimore 256 159  $ 55.00 21.5¢ 34.6¢ 0:50
Seattle-Portland 212 132 $ 28.00 13.2¢ 21.2¢ 0:35
Alaska/Lower Forty-Eight

Anchorage-Seattle 2,315 1,438  $245.00 10.6¢ 17.0¢ 3:15
Juneau-Seattle 1,456 905  $189.00 13.0¢ 20.9¢ 2:15

Source:  Official Airlines Guide, July 15, 1982. Non-stop direct connections and “Y”
fares used.
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CHAPTER IV
BASE CASE



V.  BASE CASE

| nt roducti on

The Base Case is an inportant part of the transportation
i npact anal ysis because it serves as the scale on which the
changes in the demand for transportation service, resulting from
the Navarin Basin | ease sale and the subsequent devel opnent which
m ght occur, can be measured. The base case anal yzes the future
situation if the |ease sale did not occur. Thus, the Base Case
is a non-OCS case. This is reflected in the forecasts of
econom c activity given by the scimp (Small Community Popul ation
| npact Model) and MAP (Man in the Arctic Progran) nodel. The
sciMmp and MAP nodel are econom c and denographi c nodel s which
forecast activity at the statewde (mp) and census division and
comunity | evel (scimp).

The Base Case represents a static situation where there is,
in general, no particular response to events by the
transportation industry, affected comunities, or public agencies
involved in providing infrastructure or regulatory control of the
I ndustry. However, there are the follow ng two exceptions which
woul d occur because of the degree of planning that has already
gone into the projects and the inportance of the projects
t hensel ves to the communities involved. They are

1) A new port at St. Paul, and
2) The extension of the runway on at unalaska to 1,982 neters
(6,500 feet).

The time of the conpletion of these projects is based upon
reasonabl e estinmates of the delays which are likely to occur in

their inplementation (permtting, desi gn, fi nanci ng,
construction). The port at St. Paul is expected to be conpleted
by 1985 and to be operational the next year. The airport

ext ensi on at unalaska-Dutch Harbor is, because of its great cost,
not expected to be conpleted prior to 1994. Any other additions
or inprovenents to existing conditions, including routes or
services, are not considered as part of the Base Case unl ess
their funding has already been commtted or is likely to be
f unded.
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Econom ¢ Factors Affecting G owh

Transportation results from a derived demand and is closely
linked to the economc activity in an area. This section
describes briefly some of the economic factors which are likely
to affect the devel opnent of the Al eutian pribilof census area.

The economc forecasting nethodology is described in
“Techni cal Menorandum NB-3: Methods, Standards and Assunptions,
State and Census Division Econom cs and Denographics, Navarin
Basin (83) I npact Analysis (Gunnar RKnapp, 1982).” The results of
the analysis (sSCIMP run 162) are given in Appendi x B. The prime
factor affecting gromh is the devel opnent of the bottonfish
i ndustry as shown in Appendix B; this industry is expected to
grow rapidly. A tenporary factor affecting the region is the OCS
activity in connection with the exploration phase of the St.
CGeor ge lease sale (No. 70).

POPULATI ON FORECASTS

Only regional population data for the Al eutian-Pribil of
census region were given to the Consultant (SCIMP run 162). In
order to forecast transportation demand at unalaska-Dutch Harbor,
Cold Bay, and the pribilof Islands, it is necessary to have
estimates of the population in these comunities. These
estimates were nade by conparing the 1981 regi onal resident
civilian population given to the Consultant and those used in
Techni cal Report 58 (Peat, Marwick, Mtchell & Co., 1981) i.e.,
4,208 to 3,777. The resident population in each community for
1981 was estimated by multiplying the data given in Techni cal
Report 58 with the regional ratio (1.114). The 1981 encl ave
popul ation was estimated in the sane fashion as was the
residential population except for St. Paul. Here 41 persons used
in Technical Report 58 renmai ned unchanged.

The regional growth in resident population provided to the
Consultant is 4 percent per “year over the forecast period.
Unalaska-Dutch Harbor, wth the largest proportion of population
(33.8 percent), is expected to have the highest rate of growth in
region, i.e., 6 percent per year resulting fromthe devel opnent
of the bottonfish industry which will be centered at this
conmmuni ty. This gromh rate wll result in uUnalaska-butch Harbor
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havi ng about 50 percent of the region’s population in 2000. The
average growm h rate of the remaining resident population of the
region is 2.3 percent per year. Cold Bay is assuned to have a
growmh rate of 2.5 percent per year, slightly above average, and
St. Paul, a one percent annual growth rate. This low growh rate
for St. Paul assunmes that there is no devel opnent of a bottonfish
processing industry at this island and that very few new econom c
opportunities for the residents of the island are to be expected
over the forecast period.

The regional growmh in non-resident enclave population is
5.8 percent per year based on the data provided to the
Consultant. Since the bottonfishing industry will be centered in
Unalaska-Dutch Harbor, a growth in this population is estimated
to be around 7 percent per year. The remai ni ng regi onal non-
resi dent enclave population will grow at 4.7 percent per year
Col d Bay's population is expected to grow at 5 percent per year
For St. Paul, the present enclave popul ation of 41 connected wth
the U S. Coast Guard will remain constant at 41 until several
years after the boat harbor is conpleted in 1985. Wth a
shel tered harbor, st. Paul can be expected to attract a certain

nunber of fishing boats which wll use this island as acenter
for their seasonal operations. Initially it is estimated that 20
boats will operate fromthis port. Crew and supporting personnel

are estimated to be about 10 per boat; thus, the non-resident
encl ave population of St. Paul in 1990 is expected to be 200
fishermen plus 41 persons connected with the seal industry for a
total of 241. The non-resident fishernen are expected to grow at
5 percent per year until 2000.

Tables 27, 28 and 29 summarize the results of this analysis;
t hey show the forecast of the resident, the non-resident, and the
total population for the region and the three communities of
Unalaska, Cold Bay, and st. paul.

FI SHERI ES FORECAST

Bottonfi sh

The on-shore processing industry for the bottomfishery in
the Bering Sea/Aleutian region will be centered at Unalaska-Dutch

Har bor . Consequently, there will be no processing of bottonfish
at St. Paul during the time frane of this study.
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TABLE 27
RESIDENT POPULATION

UNALASKA
REGIONAL? DUTCH HARBOR? COLD BAY sT. pauL
1981 4,208 1,427 175 541
1982 4,401 1,513 179 546
1983 4,571 1,603 184 551
1984 4,730 1,700 189 557
1985 4,875 1,802 193 563
1986 5,005 1,910 198 568
1987 5,121 2,024 203 574
1988 5,226 2,146 208 580
1989 5,337 2,274 213 585
1990 5,448 2,411 219 591
1991 5,567 2,556 224 597
1992 5,701 2,709 230 603
1993 5,857 2,871 236 609
1994 6,046 3,044 241 615
1995 6,278 3,226 247 621
1996 6,571 3,420 254 628
1997 6,944 3,625 260 634
1998 7,428 3,843 266 640
1999 8,063 7,073 273 647
2000 8,822 4,318 280 653

% igures obtained from SCIiP 163, BRESPOP.

bFigur'{-:os obtained by multiplying similar figure in TR58 Table 32 by 1.114 regional
ratio; then by 1.06 growth rate.

‘CFigures obtained by multiplying similar figure in TR58 Table 33 by 1.114 regional
ratio; then by 1.025 growth rate.

dFigures obtained by multi plying similar figure in TR58 Table 34 by 1.114 regional

ratio; then by 1.01 growth rate.
Sources: SCIMP 163 for regional forecasts; Louils Berger & Associates, Inc.
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TABLE :28

NON-RESIDENT ENCLAVE POPULATION

REGION
NON-RESIDENT UNALASKA e
ENCLAVE FISHERMEN TOTAL DUTCH _HARBOR COLD_BAY ST. PAUL
1981 1,656 717 2,373 1,003 102 41
1982 1,657 774 2,431 1,073 107 41
1983 1,743 911 2,654 1,148 112 41
1984 1,791 1,093 2,884 1,228 118 41
1985 1,817 1,280 3,097 1,314 123 41
1986 1,797 1,474 3,271 1,406 130 41
1987 < 1,751 1,677 3,428 1,504 135 41
1988 1,677 1,889 3,566 1,610 142 41
1989 1,685 2,035 3,720 1,722 149 41
1990 1,696 2,116 3,812 1,843 157 241
1991 1,710 2,216 3,926 . 1,972 164 251
1992 1,730 2,340 4,070 2,110 172 262
1993 1,756 2,492 4,248 2,258 181 273
1994 1,792 2,680 4,472 2,416 190 284
1995 1,838 2,910 4,748 2,585 200 296
1996 1,901 3,190 5,001 2,766 209 309
1997 1,984 3,532 5,516 2,960 220 322
1998 2,095 3,946 6,041 3,167 231 336
1999 2,243 4,447 6,690 3,389 242 351
2000 2,440 4,473 6,913 3,627 254 367

Source: SCIMP 163 for regional forecasts;
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TABLE 29

POPULATION TOTALS

REGIONAL UNALASKA

TOTAL DUTCH HARBOR COLD BAY ST. PAUL
1981 6,581 2,430 277 582
1982 6,832 2,586 286 587
1983 7,225 2,751 296 592
1984 7,614 2,928 307 598
1985 7,972 3,116 316 604
1986 8,276 3,316 328 605
1987 8,549 3,528 338 615
1988 8,792 3,756 350 621
1989 9,057 3,996 362 626
1990 9,260 4,254 376 832
1991 9,493 4,528 388 848
1992 9,771 4,819 402 865
1993 10,105 5,129 417 882
1994 10,518 5,460 431 899
1995 11,026 5,811 447 917
1996 11,662 6,186 463 937
1997 12,460 6,585 480 1,197
1998 13,469 7,010 497 1,217
1999 14,753 7,462 515 1,239
2000 15,736 7,945 534 1,261

Source: SCIMP 163 for the regional forecasts; Louis Berger & Associates.
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The harvest of bottom fish, appearing in Table 30 was
provided to the Consultant (SC | MP 163). In this table, the
bottomfish processed represents tonnage of bottonfish before 35
percent recovery, which is the mninmumrecovery |evel during
processing (Technical Report 60, E.R. Conbs, 1981). The
forecasted tonnage processed (after the weight reduction) is
expressed in metric tons, and this quantity will be shipped as
out bound cargo from Unalaska-Dutch Harbor.

Tradi ti onal Fish

The forecasts for the Bering Sea/Al eutian traditional
fisheries involve king and tanner crab, as well as shrimp. The
potential total quantity of fish from these sources is 116,000
metric tons (mr) and this value is assunmed to renmain COnStant
over the forecast period (Technical Report 60, E.R. Conbs, 1981).
The forecast of processed traditional fish is taken from Table 37
in Technical Report 58 (Peat, Marwick, Mtchell & Co., 1981), and
is converted from short tons to netric tons. There is only a
slight increase in the tonnage of traditional fish shipped from
Unalaska-Dutch Harbor over the forecast period. Tabl e 30
summari zes these val ues.

SPECI AL CONSI| DERATI ONS

As discussed there are two projects which are now in the
pl anning stage and which could have major inpacts upon the
transportation system in the Aleutian-Pribilof region and,
consequently, on the traffic forecasts. These projects are the
runway extension at Unalaska-Dutch Harbor and a small port at St.
Paul .

The runway extension (see Figure 25) wll allow the
operation of a Boeing 737 jet. The range of the Boeing 737 is
| ong enough to permt direct flights from Anchorage to uUnalaska,
t hus by-passing Cold Bay. The structural change woul d have a
dramatic inpact upon the traffic patterns in the region. ( For
further discussion, see the section on aviation forecasts in this
chapter.) Because of its great cost, between $60 and $70
mllion, this infrastructure investnment is not expected to be
built before 1994.
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TABLE 30
FISHERIES FORECASTS

(1,000 HT)
TRADITIONAL Fisheries BOTTOMFISH

YEAR HARVEST®  PROCESSED HARVEST®  Processed TOTAL

(MT) (MT) (NT) (MT) (MT)
1581 116.0a 29.9 0.4 0.1 30.0
1982 116.0 30.3 0.5 0.2 30.5
1983 116.0 30.5 0.7 0.3 30.8
1984 116.0 30.8 1.0 0.4 31.2
1985 116.0 31.2 1.4 0.5 31.7
1986 116.0 31.5 1.9 0.7 32.2
1987 116.0 31.8 2.6 0.9 32.7
1988 116.0 32.1 3.6 1.3 33.4
1989 116.0 32.5 4.9 1.7 34.2
1990 116.0 32.8 6.7 2.3 35.1
1991 116.0 33.1 9.2 3.2 * 36.3
1992 116.0 33.5 12.6 4.4 37.9
1993 116.0 33.8 17.3 6 . 1 39.9
1994 116.0 34.1 23.7 8.3 42.4
1995 116.0 34.4 32.4 11.3 45.7
1996 116.0 34.8 44.4 15.5 50.3
1997 116.0 35.2 60.8 21.3 56.5
1998 116.0 35.5 83.2 29.1 64.6
1999 116.0 35.8 113.9 39.9 75.7
2000 116.0 36.2 155.9 54.6 90.8-

3Sources are Comb, 1981 and Technical Report 58 by Peat, Marwick and ¥ichell & Co.
Table 37. Processed weight is assumed to be 35 percent of the landed round weight.
bassumed constant throughout forecast period.

“From SCIiP 163.

4 ouis Berger & Associates, Inc.; Using 35 percent conversion factor which is the same
as used in Technical Report 60, by E.R. Combs, 1981. .

Source: Louis Berger & Associates, Inc.
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The small boat harbor (see Figure 26) at St. Paul is
expected to aid in the devel opnent of the island s econony;
however, it wll also serve as a base to resupply fishing
vessel s. These two factors will result in increased traffic to
and from st. Paul. The project feasibility study has been
conpl eted by the Corps of Engineers and the State of Al aska has
shown an interest in this project. For these reasons, it has is
assuned that the small harbor will be constructed by the end of
1985/ 86 based on discussions with por/pr. The full operation of
the port. by a fishing fleet is expected to occur in 1989.

MARI NE FORECASTS

Unalaska - Dutch Harbor

Pet rol eum Products. Unalaska-Dutch Harbor serves as a
center for the distribution of petroleum products to the
Al eutians,to Northern and Western Al aska, and to comunities on
t he Al aska Peninsul a. Al t hough unalaska-Dutch Harbor is the
principal source of their bulk fuel supplies, private charters
fromthe Lower 48 States are often arranged for |arge shipnents
to a single location or custoner. The Western and Arctic Al aska
Transportation study (WAATS, Louis Berger & Associates, Inc.,
1982), reported that about 66 percent of the fuel requirements of
that regi on came from unalaska-Dutch Harbor. This concl usion was
based upon a detailed analysis of 1977 data. Variations in year-
to-year sales to this region are due to weather conditions, the
level of construction activity, and year-end inventories. |In the
Bristol Bay and unalaska-Dutch Harbor region, a nmajor use of
petrol eum products is associated with the fishing industry:
fishing boats and processors, both foreign and donestic.
Di scussions wth Chevron indicate that +the year-to-year
variations in the sales associated with this industry are due to
bi ol ogi cal and market conditions and are not easily predicted.

H storic data <collected in the chapter on Baseline
Condi tions give an indication of these conmpounding effects of the
variation in annual shipments of inbound and outbound cargoes. A
cross-check between the U S. Arny Corps of Engineer data and
Chevron sal es data was not possible.

The outbound forecasts are based to a large extent on
historic data and studies which were conpleted earlier. Qutbound
shipments of petrol eum products from unalaska-Dutch Harbor are
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for the purposes of this study conprised of four categories: 1)
destinations in Northern and Western Al aska, 2) destinations in
the Al aska Peninsula and Al eutian Islands, 3) the pPribilof
| sl ands, and 4) shipnments to the oil and gas industry associ ated
with the exploration phase resulting fromthe st. George Lease
Sal es, 70.

The forecasts of petrol eum product shipments to Western and
Northern Al aska are taken from the WAATS reports and are
summarized in Table 31 in five-year increments to the year 2000.
The portion of these shipnments originating from uUnalaska-Dutch
Harbor is assuned to remain at 66 percent of the total over the
forecast period, although this will vary due to conpetition and
to charters. Large variations in. year-to-year shipnments are due
to changing levels of construction, to inventories left over at
year end, and to shiprments by charters. The 1981 novenent is
estinmated to be the average of the 1978 through 1981 shipnents to
this region. This value is 82,000 tons.

The nmagnitude of the shipnments of petrol eum products to
destinations in the Bristol Bay, Aleutian Islands, and the Al aska
Peninsula is dependent on the fishing industry, which is energy
I nt ensi ve. The data available do not distinguish between
consunption for this industry and for other purposes. The growth
in the use of fuel will depend to a large extent on the future of
this industry. The growth of the traditional fishing industry is
expected to be relatively small, but the bottomfishing industry
is presently in its infancy. The best econom c paraneter which,
over tine, neasures the conbined growh of these two industries
is the growth in the nunber of enployees associated with these
I ndustri es.

Using data provided from the sCiMp 162, the 1981 tota
processi ng enclave enploynent (TFPNREMP), the nunber total
nonr esi dent fishernen (TONRFISH) and the resident enploynent
associated with these industries (variables EMPRV, EMPRON
TRFHEMP and TRFPEMP)® is 2,725 persons in 1981, and by the year
2000, this enploynent will increase to 8,622 persons. Thi s
growth is equivalent toan annual rate of 6.2 percent over the 19

‘EMPRV = Resident Bottom Fishernen; EMPRON = BottonFi sh

Processing Resident Enploynent; TRFHEMP = Traditional Resident
Enpl oyment; TRFPEMP = Traditional Processing Resident Enploynent.
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TABLE 31

PETROLEUM PRODUCT SHIPMENTS FROM UNALASKA-
DUTCH HARBOR TO WESTERN AND NORTHWESTERN ALASKA

1977 1985 1990 1995 2000
Bethel ° 38,776 44,247 51,450 56,595 60,428
Bering Sea
and
Northern 17,793 129,440 170,002 171,353 186,753
Alaska
TOTAL 111,569 173,687 221,452 227,948 247,181
From Dutch
Harbor 73,635 114,633 146,158 150,446 163,139

These values assume all fuel shipments to Calista Region are redistributed though
Bethel .

Source: Louis Berger and Associates, Inc., WAATS, 1982, Phase 11, Volume 1 Table
2.4.3-1 and Phase III Volume III Table 4.2-20.
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year period. Simlar sSCIMP data on the expected grow h of the
fishing industry in the Bristol Bay census district are not
avai | abl e; however, the existing fish processing plants and
resi dent and nonresident fishermen in that region are expected to
take advantage of the growh in the bottomfish industry in a way
which is simlar to what was projected for the Al eutian-Pribilof
census region.

Al t hough nost of the growth in fuel consunption will be due
to the bottonfish industry, as this industry expands, it wll
beconme nore efficient as econom es of scale occur. Consequently,
the actual consunption of fuel per person enployed in the
industry should decrease; simlarly, increased energy efficiency
and fuel substitution in all sectors of the econony should result
in the long run in lower per capita rates of fuel use. Thi s
should result in a lower growmh rate for fuel consunption than
the 6.2 percent indicated fromthe above dat a. A val ue of 81
percent seens reasonable in light of the existing fish processing
infrastructure already installed in the area and for other
reasons given above (a 10 percent reduction for energy efficiency
and a 10 percent reduction due to the econom cs of scale).

The 1981 nmovenent is estimated to be the average of the 1978
t hrough 1980 shipnments to this area. The large variations in
year-to-year values are due to the factors discussed above and
probably obscures any longterm trends. This value is 57,000

t ons.

Finally, fuel shipments associated with the St. George |ease
sale 70 - exploration phase - are taken from Technical Report 58
(Peat, Marwick, Mtchell & Co., 1981).

Local consunption based upon historic data is:

1978 93,058 tons

1979 98, 650 tons

1980 56, 754 tons
Average for 3 -years: 82, 820 tons®

‘No information is available to indicate why the 1980 tonnage
dr opped. An average is taken since it is the best avail able
i ndi cator of the |longer term trend. See discusion of petroleum
shipnents to unalaska/Dutch Harbor in Chapter III.
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The annual variation in |ocal consunption is quite |arge
due, in part, to changing conditions in the fishing industry and
to the conplex nature of the market, i.e., unreported direct
charters to consuners and topossible reporting errors in the
basic data. Long-term trends cannot be determned fromthis
data. The local consunption of petroleum products includes
supplying a nunber of fishing boats operating from Unalaska-Dutch
Harbor with fuel and providing at |east eight fish processors in
Unalaska-Dutch Harbor with their fuel requirenents as well as
those of the local residents and the service industry. Data on
the fuel consuned by service sector and the residents of this
comunity are not known.

Based upon data collected in WAATS (Louis Berger and
Associates, Inc., 1982) per capita consunption (these val ues
I ncl ude public institutions as schools) of petrol eum products
varied considerably, fromi1to 5tons, depending on the type of
community - regional hub to remote village. Even if a high value
of 5 tons per capita is used, the non-industrial consunption by
residents would be in the order of magnitude of 7,200 tons per
year in 1981. The best indicator of the growmh in fuel
consunption in the community is the growh of its population
whi ch al so accounts for the growmh in the fishing industry and
other sectors of the local econony: this figure is 6 percent per
year. Fuel consunption, expected to grow at a |lower rate due to
conservation, is estimated to be 5.4 percent.

According to Chevron, the principal supplier of petroleum
products to the region, certain processors contract their fuel
requi rements directly fromthe |ower 48 states. These shipnents
are made directly to Unalaska-Dutch Harbor. Sipilarly, not all
fish boats are supplied directly by Chevron; in sone cases, the
fish processors supply fuel directly to the fish boats. Thus
even if Chevron sales data were available, the portion allocated
to processors and fish boats would be obscured. Thus, the
i ndustry as awhol e nust be analyzed, and the best indicator of
long termtrends in this industry is the growh of non-resident
encl ave popul ation which is growng at 7 percent per year over
the forecast period. Due to economes of scale and fuel
conservation, the growh of fuel used by this industry will be
| owered to 81 percent of this value or a 5.7 percent growth in
fuel consunption. The 1981 consunption is estimated to be 75,600
tons (82,800 tons less 7,200 tons).

130




The forecast of throughput tonnages of petrol eum products is
summarized in Table 32.

Dry Cargo. A detailed analysis of the dry goods flows
t hrough unalaska-Dutch Harbor shows that these are conprised of
(a) inbound goods; nanely, products associated with the
processing of fish (i.e., «chenicals, paper, etc.); construction
material s and equi pnment associated with public projects and the
mai nt enance of the processing plants; and mscellaneous itens;
and (b) outbound cargoes, principally fish and food products.
Al though there are not enough data for a statistical analysis,
there seems to be a relationship between inbound dry cargoes and
the out bound food products (Table 33). A ratio of 1 to 3 between
i nbound and out bound cargo seens to exist. Tabl e 34 shows the
out bound fish products in 1981 to be 30,000 tons. To this
figure nust be added food products which includes by-products of
the fish processing industry. Hi storic data for outbound food
products are:

1978 4,815 tons
1979 18, 441 tons
1980 15, 867 tons

Average for 3 years: 13,041 tons

The very high 1979 outbound tonnage reflects a good fishing
year and probably skews the year average. Probably a nore
realistic average value would be 10,000 tons. The 1981 tonnage
of fish and food products would then be 40,000 tons, about 10
percent higher than the 36,044 tons in 1980, which was a poor
year for certain fisheries.

Qut bound general cargoes other than fish and food products
averaged 1,932 tons per year over the last 3 years:

1978 2,019 tons
1979 1,196 tons
1980 2,582 tons

Average for 3 years: 1,932 tons
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® TABLE 32
FORECAST OF PETROLEUM PropucTs SHIPMENTS FOR UNALASKA-DUTCH HARBOR
BASE CASE - NAVARIN BASIN LEASE SALE
(1,000 TONS)
LOCAL CONSUMPTI N QUTBOUND
e Ccs NORTH ALEUTI ANS/
F'SH LOCAL WESTERN  BRISTQL BAY (s TOTAL
YEAR INBOUND RESIDENT INDUSTRY CONSUMPTION TOTAL ALASKA AK. PEN. PRIBILOFS ST. GEORGE TOTAL THROUGHPUT
(1) @ 3) O] (5) (6) (©) ®) © (lo) (11)
1981 225.5 7.2 75.6 82.8B 81.8 56.5 3.5 142.7 368.2
® 1932 229.3 7.6 79.9 87.5 89.0 59.3 3.5 151.8 381.1
1983 260.7 8.0 84.5 3.0 95.5 96.8 62.3 3.6 2.5 165.2 425.9
1984 280.1 8.4 89.3 4.0 101.7 105.3 65.4 3.6 4.1 178.4 458.5
1985 299.6 8.9 94.4 4.5 107.8 114.6 68.7 3.6 4.9 191.8 491.4
1986 313.3 9.4 99.7 4.0 113.1 120.3 72.1 3.7 4.1 200.2 .513.5
1987 324.7 9.9 105.4 21 117.4 126.3 5.7 3.7 1.6 207.3 532.0
L 1988 311 10.4 111.4 121.8 132.6 79.5 3.8 215.9 553. 6
1989 355.3 11.0 117.8 128.8 139.2 B3.5 3.8 226.5 581.8
1990 373.8 11.6 1245 136.1 146.2 87.7 3.8 211 611.5
1991 386.7 12.2 131.6 143.8 147.0 92.0 3.9 242.9 629.6
1992 400.3 12.8 139.1 151.9 141.9 96. 6 3.9 248.4 648.7
® 1993 414.6 13.5 147.0 160.5 148.7 1015 3.9 254.1 668.7
1994 429.8 14.3 155.4 169.7 149.6 106.5 4.0 260.1 689.9
1995 445.6 15.0 164.3 179.3 150.4 111.9 4.0 266.3 711.9
1996 463.9 15.8 173.6 189.4 152.9 117.5 4.1 2745 738.4
1997 483.0 16.7 183.5 200.2 155.4 123.3 4.1 282.8 765.8
1998 503.1 17.6 194.0 211.6 157.9 129.5 4.1 291.5 794.6
@ 199 505.8 18.6 205.1 23.1 160.5 136.0 4,2 300.7 806.5
2000 546.4 19.6 216.7 236.3 163.1 142. 8 4.2 310.1 856.5
() sum of (5) + (9).
@ 2 5.4% growth, see text.
(3) 5.7% growth, see text.
(4] Technical Report_ 58, Table 52 - Exploration phase only.
(5) sum of (2) + (3) + (4).
(6) WAATS, see text.
(7) 5.0 growth, see text.
. (8) Growth 1.0 percent.
(9) Technical Report 58, Table 52.
(o) sum of (6) + (7) + (8) + (9).
(19) sum of (1) + (10).
Source: Louis Berger and Associates, I nc.
[}
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TABLE 33

SUMMARY OF DRY CARGO FLOWS UNALASKA-DUTCH HARBOR

(TONS)
OUTBOUND

INBOUND INBOUND INBOUND FISH AND RATIO
YEAR TOTAL FISH LESS FISH FOOD PRODUCTS (8):(1) (3):(1

(1) @ 3) (4) -
1978 11,258 1,054 10,204 32,090 2.85 3.14
1979 20,760 1,472 19,288 58,004 2.79 3.01
1980 14,328 1,753 12,573 36,044 2.51 2.87
Source: Chapter ||, Louis Berger and Associates, Inc.
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TABLE 34

FORECAST OF DRY CARGO SHIPMENTS FOR UNALASKA-DUTCH HARBOR
BASE CASE - NAVARIN BASIN LEASE SALE

(1,000 Tons)

QUTBOUND CARGO INBOUND CARGO

FISH FOOD TOTAL ocs OTHER Ocs
YEAR PRODUCTS PRODUCTS FISH & FOOD ST. GEORGE GENERAL TOTAL GENERAL ST. GEORGE TOTAL THROUGHPUT

() ® ® @ © ® ™ ® © (l)
1981 30.0 10.0 40.0 2.0 42.0 13.3 13.3 55.3
1982 30.5 10.6 41.1 2.1 43.2 13.7 13.7 56.9
1983 30.8 11.2 42.0 3.8 2.2 48.0 14.0 5.2 19.2 67.2
1984 31.2 11.9 43.1 6.3 2.3 51.7 14.4 8.5 22.9 74.6
1985 31.7 12.6 442 7.6 2.4 54.0 14.8 10.1 24.9 78.9
1986 32.2 13.4 45.6 6.3 2.6 54.5 15.2 6.5 21.7 76.2
1987 32.7 14.2 46.9 2.5 2.7 52.1 15.6 3.5 19.1 71.2
1988 33.4 15.0 48.4 2.8 51.2 16.1 16.1 67.3
1989 34.2 15.9 50.1 3.0 53.1 16.7 16.7 69.8
1990 35.1 16.9 52.0 3.1 55.1 17.3 17.3 72.4
1991 36.3 17.9 54,2 3.3 51.5 18.1 18.1 75.6
1992 37.9 19.0 56.9 © 3.4 60.3 14.0 19.0 79.3
1993 39.9 20.1 60.0 3.6 63.6 20.0 20.0 83.6
1994 42.4 21.3 63.7 3.8 67.5 21.2 21.2 88.7
1995 45.7 22.6 68.3 4.0 72.3 22.8 22.8 95.1
1996 50.3 2.0 4.3 4.2 18.5 2.8 24.8 103.3
1997 56.5 25.4 81.9 4.4 B6.3 27.3 27.3 113.6
1998 64.6 26.9 91.5 4.6 96.1 30.5 30.5 126.6
1999 75.7 28.5 104.2 4.8 109.0 34.7 34.7 143.7
2000 90.8 30.2 121.0 5.1 126.1 40.3 40.3 166.4
1) See Table 30
) Growth of food product 6 percent.
(O] Sum of (1) + (2).
(O] Technical Report 58, Table 52.
(5) 5 percent growth rate.
) sum of (3) + (4) + (5).
0) 1/3 of (3).
® Technical Report 58, Table 52.
(O] Sum of (7) + (8).
{10) Sum of (6) + (9).

Source:  Louis Berger and Associates, Inc.
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The 1981 value of 2,000 reflects a growh rate of 5 percent
per year. OCS shipnents connected with the exploration phase of
the St. George Basin Lease Sale, 70, were obtained from Technica
Report 58 (Peat, Marwi ck, Mtchell and Co., 1981).

Fresh water is needed to drill the off-shore wells required
during the exploration phase of the devel opment of the St. George
Basi n. Estimates of these shipnents from unalaska-Dutch Harbor
in thousand tons were taken from Technical Report 58 (Peat,
Marwi ck, Mtchell and Co., 1981).

1983 144
1984 24.0
1985 28.8
1986 24.0
1987 9.6

Col d Bay

The forecast of petrol eum product novenents through Col d Bay
is a function of the air traffic using the airport. Air
operations are the best indication of the increase in demand for
pet rol eum products. Based upon the estinmated air operations of
3,270 for 1980 (see Table 35) and the 3,602 tons of fuel shipped
to Cold Bay in that year, the average consunption of fuel per
operation is 1.1 tons. This factor is assuned to be constant
over a 20 year period. The forecasts consider OCS helicopter
operations resulting fromthe st. George |ease sale exploration

phase.?

Dry cargoes are expected to increase in direct proportion to
the popul ation; however, year-to-year variations could be 2 to 3
times the value given here. Large increases in throughput can

“The resulting values are higher than those in Technical Report
Nunber 58( Peat, Marw ck, Mtchell & Co., 1981).
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TABLE 35

FORECASTS OF PETROLEUM PRODUCTS AND DRY CARGO SHIPMENTS AT COLD BAY
BASE CASE - NAVARIN BASIN LEASE SALE

(T ON S)
PETROLEUM DRY DRY CARGO TOTAL DRY

PRODUCTS CARGO? OCS ST. GEORGE CARGO

1981 3,795 800 800
1982 3,993 828 828
1983 7,425 857 250 1,107
1984 7,645 887 388 1,275
1985 7,887 918 460 1,378
1986 8,151 950 391 1,341
1987 8,415 {983 153 1,136
_ 1988 5,500 1,018 1,018
& 1989 5,797 1,053 1,053
1990 6,116 1,090 1,090
1991 6,446 1,128 1,128
1992 6,816 1,168 1,168
1993 7,183 1,209 1,209
1994 7,579 1,251 1,251
1995 5,805 1,295 1,295
1996 6,138 1,340 - 1,340
1997 6,479 1,387 1,387
1998 6,853 1,486 1,436
1999 7,238 1,486 1,486
2000 7,656 . 1,538 1,538

al‘ncreasing at 3.5 % per year.
Source: Louis Berger & Associates, Inc.



result from (a) construction prograns funded by the state, Where
the port facilities at Cold Bay are used as a staging base or (b)
construction activity due to a project in Cold Bay. OCS dry
cargoes fromthe exploration phase of the St. George | ease sale
are added to the total dry cargoes.

St. Paul

The forecasts of both petrol eum products and dry goods are
expected to increase With the growth in resident population for

the period 1981 through 1989. Because of the new port
facilities, fishing boats are expected to take on supplies and

crews at St. Paul after 1989. It is estimated that 100 tons of
fueland 5 tons of foods and other products will be taken on by
each boat over the course of a fishing season. Tabl e 36

summari zes the throughput of cargo at St. Paul .

Analysis of the Marine Transportation System Capacity

The primary consideration in the analysis of the narine

transportation systemcapacity is the land side facilities, i.e.,
port and storage capacities. The shipping industry can easily
expand its capacity by putting more ships, tugs and barges into
the western Al aska trade. In global and national terns, the
quantities of goods shipped are small and would not, even if
expanded, act to constrain the industry. In addition, the

technol ogy presently in use is expected to change appreciably
over the forecast period.

There are several nethods for determ ning port capacity.
The capacity of a port is defined as the cargo throughputs that a
port is capable of handling per unit of tinme. Generally, the

ship-to-berth throughput capacity is the principal constraint
that limts a port’s capacity; however, other constraints can

2100 days at 300 gallons per day x 7 pounds per gallon = 105
tons, say 100 tons.
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TABLE 36

FORECASTS OF PETROLEUM PRODUCTS AND DRY CARGO SHIPMENTS AT ST. PAUL

BASE CASE - NAVARIN BASIN LEASE SALE

(TONS)
PETROLEUM _PRODUCTS DRY PRODUCTS
LOCAL LOCAL
CONSUMPTION FISHING THROUGHPUT =~ CONSUMPTION FISHING  THROUGHPUT

€Y {b) © (d) &) )
1981 2,650 2,650 850 850
1982 2,677 2,677 859 859
1983 2,703 2,703 867 867
1984 2,730 2,730 876 876
1985 2,758 2,758 885 885
1986 2,785 2,785 '893 893
1987 2,813 2,813 902 902
1988 2,841 2,841 911 911
1989 2,870 2,870 920 920
1990 2,898 2,000 2,898 930 100 1,130
1991 2,927 2,100 7,127 939 105 1,149
1992 2,957 2,205 7,367 948 110 1,168
1993 2,986 2,315 7,616 958 116 1,190
1994 3,016 2,431 7,878 967 122 1,211
1995 3,046 2,553 8,152 927 128 1,233
1996 3,077 2,680 8,437 987 134
1997 3,107 2,814 8,735 997 141
1998 3,138 2,955 9,048 1,007 148
1999 3,170 3,103 9,376 1,017 155
2000 3,202 3,258 9,817 1,027 163

aGrowth factor of 1.01.

bl9903.00tons per boat X 20 boats = 2,000; increasing therafter at 5 percent per
annual .

‘Sum of a + 2b.

dGrowth factor of 1.01.

“1990 100 tons; increasing thereafter at 5 percent per year.

fSum of d + 2e.

Source: Louis Berger & Associates, Inc.
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occur anywhere in the port’s cargo handling system St or age
area, access gates, or work rules, etc., can be a limting factor
on a facility's throughput. Most nethods of anal yzing port
capacity concentrate on the ship-to-berth relationship because
this is usually the limting factor. There are two aspects that
limit ship-to-berth-throughput: 1) the cargo handling rate;
i.e., the rate at which cargo is |oaded or unloaded, which is a
function of the cargo handling technol ogy, and 2) the acceptable
waiting time for a ship to be serviced due to the berth
occupancy. As the berth is used and its occupancy i ncreases,
there is an increased chance that a ship will have to wait.

CARGO HANDLI NG TECHNOLOGY

The rate of |oading or unloading of cargo, either at the
berth or at the storage areas of the port, depends upon cargo
handl i ng technology as well as the operating procedures in a
port. To sinplify port operations analysis, cargo handling
technol ogies are classified as follows:

. CGeneral cargo: This category is a mxture of types of
cargoes in different sized containers; it has the
| owest cargo handling rates since it is 1labor
I ntensi ve.

. Cont ai neri zed: Cargo is transported in containers of
vari ous si zes. (Containers of different sizes are
converted into 20 foot equivalent unit containers
(TEU's) for pl anni ng purposes. Containers are | oaded
or unl oaded on container ships by special container
cranes or by ship’'s equipnent. Containers require

consi derabl e storage area behind the berth.

. Roll-on/Roll-off: Cargo is transported in containers
or sem-trailers or on awheel ed vehicle that can be
roll ed onand off the vessel. This nethod of shipnent
can have a high cargo handling rate and wusually
requires a dedicated berth. *

. Break bulk: Asingle type of general cargo is
prepackaged, i.e., prepalletized, strapped, etc., into
standard unit loads prior to its being |oaded onto the
shi p. In this way, |ess labor is required in
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mani pul ating it at the port and hi gher handling rates
can be achieved. Breakbul k includes prepackaged goods,
| unber, 1logs, reinforcing steel, etc.

. Dry bulk: This type of cargo is transported and | oaded
or unloaded by conveyors or bul k handling equipnent.
Dry bulk include ore, grain, sugar, fertilizer, etc.
This nethod has the highest cargo handling rate for dry
car go.

. Liquid bulk: This type of cargo is transported and

unl oaded by punping the liquid through a pipeline.
This nethod has the highest cargo handling rates.

BERTH CAPACI TY

The nethodol ogy for estimating the capacity of a cargo
handling ternminal is derived fromthe “NORCAL" nethod devel oped
for the U.S. Maritime Admnistration (manalylics, Inc., February
1976) and was adopted for Al askan conditions in ‘he ‘*““"and
Arctic Al aska Transportation study (WAATS; Louis Berger and
Associ ates, Inc., 1982). It is described previously in Chapter
I, :

Np; p2 p3 ‘4 tyt5RDp

c= @
Po

where: C = throughput capacity in tons, boxes, or units per unit

of time

N = total nunber of berths, gangs, pieces of equipnment, or
storage area

P, ° peak demand factor ratio of peak flow to average flow

p; - maxinum facility utilization given acceptable delays

p, -~ Fraction of scheduled non-operating tinme;

t; = operating hours/day

t, = operating days/nmonth (or year)

R= Rated cycle tine in units per tine period.
D = Cargo density in tons/units

(See Chapter |l for nore details on the definitions of these variables.
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BERTH UTI LI ZATI ON (Py)

In order to determne the termnal and, therefore, the port
capacity, it is essential to conpletely understand an inportant
element in the port system berth utilization. 1If ships arrived
at port with conplete regularity and if the tine taken to | oad
and unl oad them were constant, it would be a sinple matter to
determ ne the throughput capacity of a termnal as given by
Equation 1. Unfortunately, such an ideal situation never exists
in reality. Ships arrive at a port on a random basis. Al so the
time required to load and unl oad a vessel varies substantially
due to a nunber of factors -not only because of the different
quantities and types of cargo which are handled, but al so because
a variety of other considerations which affect. the cargo handling
rate. Consequently, the effects of two factors (variable ship
arrival rate and tinme needed for cargo handling) inply that in
order to achieve a berth occupancy of 100 percent, |ong queues
are needed to ensure that a ship can have imedi ate occupancy of
a berth. In practice, these two factors are bal anced by econonic
consi derations, e.g., the cost of providing additional
i nfrastructure and the cost of keeping a ship waiting to be
bert hed.

Al t hough the relationship between berth occupancy and ship
waiting tine is conplex, it is analyzed by a mathematical
t echni que which is called queuing theory. This is described
mat hematically as the relationship between berth occupancy and
the ratio of the queuing tine (waiting tinme) to service tine
(T4/Tg). The average tinme a ship spends at berth (berth service
time) includes |oading and unl oadi ng cargo, berthing/deberthing,
and docunentation. Table 37 gives this relationship between
berth occupancy, nunmber of berths, and the ratio of queuing tine
to berth service tine. As poi nted out above, econom cs dictate
perm ssible berth occupancy rates, but the paraneter which gives
the best indication of these economc considerations is the
gueuing to service tine ratio. Si nce the non-productive costs
(costs only) to the shipowner are best indicated by the ship
waiting time, and the cost to the port (owner of the
infrastructure) is the berth service tine and berth occupancy,
val ues between 0.10 and 0.25 for the queuing to service tine
ratio represents acceptable ratios for nost ports (Al aska
Consul tants, Inc., 1981).
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TABLE 37

PERCENTAGE BERTH OCCUPANCY

Tq= 0.10 T =0.25
NUMBER OF BERTHS (N) 3 .
1 12% 25%
2 35 50
3 48 62
4 56 68
5 62 73
6 66 77
8 72 81
10 76 84
12 79 86
14 81 88
16 83 89
20 85 93

T,= Berth Queuing Time

TB='- Berth Service Time

Source: Planning Criteria for U.S. Port Development, U.S. Department of

Commerce, Maritime Administration. (Alaska Consultants Inc., 1981)
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PORT CAPACI TY AT UNALASKA-DUTCH HARBOR

Cal cul ati on

In Unalaska-Dutch Harbor, there are four cargo termnals
described in the chapter on baseline conditions. Since each of
these facilities are operated separately for the purposes of
this analysis, they are considered as four separate term nals.
This inplies that a ship which plans to |load cargo at the APL
term nal cannot be diverted to the Cty Dock toload its cargo
when the APL terminal is busy and the City Dock is not. Table 38
summari zes the operating paraneters used for each facility at
Unalaska-Dutch Harbor. The follow ng gives an expl anati on of
the values used in this table:2

e« Nunber of berths (N): The addition to the City Dock wll
make it a two berth facility. The Chevron fuel dock can
| oad a nunber of fishing vessels at a tine; four berths
are used in this anal ysis.

¢ Peak demand factor (P,): This is the ratio of peak flow
to average flow, and for unalaska-Dutch Harbor this is
i mportant since distinct peaks do occur. Based on
di scussions with operators, the peak demand factor varies
in June to July and Cctober through Decenmber from 1.5 to
4.0 times the aver age. A detailed nonth-by-nmonth or
week- by-week-analys is of the flows would be required,
however, to arrive at a precise answer which is stil
likely to vary from year-to-year. A value of 2 is used
inthis prelimnary analysis.P At the Chevron facility

‘The crowely facility (Captain’s Bay Tank Farn) does not
presently operate as a comrercial facility; however, if demand
warranted it could be used as one or |eased out for use by COCS
oi | and gas conpani es.

bTwo (2) is used for lack of other nore precise information.
This value would not represent the maxi mum peak which mght only
| ast for several days and which is probably represented by the
val ue 4. The value 2 mght be considered the “design peak”,
e.g., this would be the traffic level for which an engineer m ght
design certain aspects of the facility.
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TABLE 38

SUNMARY OF THE PORT OPERATING PARAMETERS AND FACILITY THROUGHPUT FOR UNALASKA-DUTCH HARBOR

TERMINAL: CHEVRON CROWLY
TECHNOLOGY : CITY DOCK APL LIQUID BREAK
CONTAINER CONTAINER BULK BULK

Number of berths (N): 2 1 1 1
Peak demand factor (P,): 2 2 1 2
Scheduled non-operating time

factor (Py): 0.78 0.90 0.90 0.90
Unschedlued delay factor (P3): 0.95 0.95 0.95 0.95
Operating allowance factor

(Py): 1 1 1 1
Operating hours per day (tj): 16 9 24° 16
Operating days per month (t,): 30 22 26 26

Cycle time-units per time (R):
container

per hour: T
Cargo density in tons/unit

P): 7.5
Present maximum facility utilization
without peak (1,000 tons)

(P1= 1.) » 448
Berth utilization:
Tgq/Tb = 0.1 0.35

Berth utilization:
Tq/Tb = 0.25 0.50

container 20,000 5 ton

15

274

0.12

0.25

tons units
72 hours 7
1 5
1,778 129
0.12 0.35

0.25 0.25

0.50

CITY DOCK APL CHEVRON
BREAK BREAK RETAIL
BULK BULK SALES

2 1 4
2 2 2
0.78 0.90 0.90
0.95 0.95 0.95
1 1 7
16 9 92
30 22 26
5 ton 5 ton tons
units units
7 7 15
5 5 1
345 152 168
0.12 0.12 0.56

0.25 0.68
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TABLE 38 (CONT.)

Present throughput:
Tq/Ts = 0.1 threshold

(1,000 tons) 78 16 213 8 60 9 215
Tq/Ts = 0.25 maximum
(1,000 tons) 112 34 444 16 86 19 565

Possible improved productivity
with 24 hr/day throughput):
Tq/Ts = 0.1 threshold

(1,000 tons) 118 44 213 12 90 24 573
Tq/Ts = 0.25 maximum
(1,000 tons) 168 91 444 24 129 5l 1,506

a9nly for unloading bulk fuel; retail sales are based on a 9 hour day.
bcontainers must be handled twice. This value assumes an average of an inbound load of O tons and
outbound toad of 18 tons.

Source: Louis Berger & Associates, Inc.



the | arge storage capacity of the tank farm reduces the
i npact of peak demand while the general lack of dry
storage space at Unalaska-Dutch Harbor tends to magnify
this problem

Maxi mum facility utilization (p): This is the berth
occupancy factor discussed above.

Schedul ed operating time factor (P*): Based on
di scussi ons wWith Seal and, a value of 0.78 is calcul at ed.
A value of 0.90 is used el sewhere.

« Unschedul ed delay factor (P3): This neasures the inpact

of delays due to poor weather; a factor of 0.95 is used
t hr oughout based on di scussions wth operators.

e operating allowance factor (P4): A value of 1.0 is used

for all facilities. This is probably an optimstic
assessnment since nmuch of the storage area is offsite.
The requirement of hauling the containers to and fromthe
berth reduces the productivity of the berth.

operating hours per day (t;): This is based upon
di scussions with the term nal operators; however, this
value is i ncreased during peak periods. This effect is
anal yzed separately.

Cycle time (t,): These values are based upon discussions
with the operators. These rates are nmuch |ower than
found el sewhere.

Cargo density (P): This is based on data provided by the
operators. The average density for containers (9 tons
per lift) is probably conservative.

The peaking factor of 2 reduces the throughput by 50 percent
since the facility nust be able to handle the peak demands. |f

the peaks can be spread over a longer period of tine

t he

peaking factor would then be reduced and the throughput of the
facility woul d increase proportionally.
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The dry cargo facilities (GCty Dock and APL term nal) can
| oad\ unload containers as well as break bul k cargo. The
t hroughput of breakbul k cargoes is considerably |ower than that
of the containers.

At the Chevron facility,even While the incom ng petroleum
products are lightered it is possible to use this facility for
fueling fishing boats (four berths). The sum of the incomng and
t he outgoing tonnages is a good estimate of the throughput of the
present facility. If there were enough lighter and storage
capacity, it would be possible to unload two tankers at once with
some reduction in efficiency. This in effect would nmake it a two
berth facility for incom ng cargo. This possibility is not
consi der ed.

The results of the analysis of throughput capacity for
Unalaska-Dutch Harbor are shown in Table 38 and summarized in
Tabl e 39.:

TABLE 39

SUMMARY OF THE THROUGHPUT CAPABILITY OF UNALASKA- DUTCH HARBOR

DRY CARGO LI QUI D BULK/ SALES
PRESENT | MPROVED PRESENT | MPROVED
Tq/TS = 0.1 102 174 428 786
Tq/Ts = 0.25 162 283 1,009 1,950

Sour ce: Louis Berger & Associates, Inc.

The lower queuing to service tine ratio (Ty/Tg 0.1)
represents the range of threshold values for the capacity of the
facility. Congestion is not a major problem, but the ship’'s
waiting tinme will have to increase in order to allow greater
throughput with Ty/Tg = 0.1 i ncreasing to Tq/TSZO.;S. At
hi gher values, congestion beconmes nore of a problem It is also
possible that the greater values for throughput can result from
i nproved operational procedures due to increased productivity of
the port. There are several ways which could result in increased
productivity: one is to operate the port on a 24 hour basis. The
hi gher val ues conputed in Table 39 reflect this change. Figure
27 conpares capacity with the forecast of traffic by year.
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Capacity constraints do not occur over the forecast period.

The throughput estimated is lower than the throughput
estimates prepared in the Deep Draft Navigation Study (Al aska
Consul t ant s, Inc., 1981) which gives the throughput of a
contai ner berth as 550,000 tons per year for Tg/Ts = 0.25. Thi s
value is equivalent to the 34,000 tons for the APL facility (see
Table 38). The difference in this case is due to: 1) the peak
demand factor of 2; 2) low handling rates (1/2 of the potentia
rate), for instance, with adequate backup area a gantry crane can
unl oad an average of 30 containers per hour; 3) fewer hours per
day, and 4) low density average load, i.e., 9 tons. The val ues
in the Deep Draft Navigation Study refer to conventional ports
such as Anchor age.

The throughput for dry cargoes could be increased
considerably if all four berths were operated as a unit. For
instance, with a T,/Tg = 0.1, a four berth facility could have an
occupancy of 56 percent which would increase the throughput of
Unalaska between 1 1/2 and 2 1/2 times over the estinates
prepared here. However, the operators woul d probably find such a
change in operational procedures objectionable.

Eval uati on

Figure 27 conpares the dry cargo projections with port
capacity. Even under the inefficient present operating
conditions, the port capacity is sufficient until 1995 with
mnimal waiting times for the ships. [f the waiting time were to
increase, the port capacity would be adequate wuntil 1999.
However, if there is some inprovenent in the present operating
procedures (a very likely possibility once the threshold capacity
Is approached), there is nore than sufficient capacity to handle
the projected tonnages through 2000. If the forecasted tonnages
were increased by 20 percent, in 1999 and 2000, the ships’
waiting time would begin to increase.

Figure 28 conpares petrol eum product forecasts with the

capacity of the Chevron dock. It is estimated that the
threshol d capacity will be reached by 1983 after which the ship
waiting time will increase. Under present operating conditions,

the capacity of the facility will be reached after 1995. Wth
i mproved operating procedures, however, the capacity of the dock
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could be increased substantially over the ampunt of traffic
forecasted. Discussions with Chevron indicate it is considering
extending the existing jetty so that deep draft ships can be
unl oaded directly. This would reduce the turnaround tine for the
ships and increase the throughput of the facility.

PORT CAPACI TY AT COLD BAY

Cal cul ati on

Cold Bay is mainly a petroleum products port and, given its
present situation, could be expected to handl e a maxi mum shi pnent
of 15,000 tons per trip to the port if all the present fuel
storage capacity were enpty. A nore reasonable assunption woul d
be to unload a 5,000 ton per shipnent. Wth this size shipnent,
this facility could handl e between 74,000 and 155,000 tons a year
which is far in excess of the forecasted traffic.2

For dry cargo, the maxinmum capacity assum ng peaking demand

factor of 1.0 would be 31,000 to 65,000 thousand tons per year;b
however, the T-head pier can be used either for unloading

petrol eum products or dry cargo, but not both at the same tine.
Therefore, the conbined capacity of the facility would be a
somewhat |ower value than those conmputed, and the final values
woul d depend upon the m x of these two types of cargoes. Dry
cargoes are, however, a relatively small portion of the total and
should not interfere substantially with the unl oadi ng of fuel
products.

| npact Eval uation

The forecasted traffic can be handled easily at the
existing facilities at Cold Bay.

“The Deep Draft Navigation Study (alaska Consultants, [Inc., 1981)
estimates that a single berth handling 5,000 ton shipnents would
have a throughput of 620, 000 tons.

"Thi s assumes a maxi num capacity of 25.
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PORT CAPACI TY AT ST. PAUL

Cal cul ati on

The cargo unloaded at this island has to be lighter since
the present water depths at the principal docking facility are
between 0.9 to 1.2 neters (3 to 4 feet). This severely restricts
the size of the vessel that can unload at the dock. The average
| oad carried by the boats lightening cargo is roughly 5 tons.
Handling rates will vary, but 200 tons a day for dry goods and
1,000 tons a day for petrol eum products, which would be punped
ashore, are estimated. The shipping season is conservatively
estimated to be about 270 days because of sea ice, although in
sone years it could be extended to 310 days. Since the |arge
vessel must noor offshore in order for the cargo to be lightered,
fog, stornms, and bad weat her during the shipping season wl |
further reduce this value to an estinmated 216 days per year.
Usi ng the above rates, approximtely 5,000 to 11,000 tons of dry
cargo could be handled over the pier assumng there is no period
of peak demand or between 26,000 to 54, 000 t housand tons of fuel.

Wthout the developnent of the bottonfishing industry,
forecasted tonnages can be handled by the present facility at St.
Paul .

Wth the construction of the sheltered harbor by 1989, the

nunber of days |ost would be appreciably reduced. Furt hernore
t he shi pping season coul d probably be extended.

Wth a 91 nmeter (300 foot) dock, it is estimated that the
facility at St. Paul could handle the follow ng tonnages:
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TABLE 40

PORT CAPACITY AT ST. PAUL W TH NEW PORT FACILITIES - 1989

0 pry Cargo Peak demand = 1.0
Tq/Tg = 0-1: ¢ 1.0 x .12 x .78 X .90 X 16 x310 X5 X 5
= i0,446 tons
Tq/T =0.25: C=1.0 X .25 x .78 x.90 x16 x310x5 X 5
= 31,762 t ons
0 Petrol eum (in 2,500 ton shipnments) Peak demand = 1.0

Tq/Ts = 0.1: ¢ -~ 1.0 x.12 X .65 X .90 X 24 X 310 X 275 X1

= 143,629 tons
To/Tg = 0.25: C = 1.0 X 25X .65 x.90X24X310 X275 x
= 385,417 tons

Source: Louis Berger & Associates, Inc.

| npact Eval uati on

The forecasted traffic can be handl ed using the existing
met hods or at the proposed facility.

STORAGE

Cal cul ati on

A mgj or constraint on Unal aska-Dutch Harbor is the lack of
an open storage area. Plentiful open storage area is a
requi rement for container cargo. In addition, a portion of the
containers are stacked away fromthe berth rather than directly
behind it; thus, the lack of space requires that the container be
handled to a greater extent than would be needed in a nore

conventi onal arrangenent.

About 65 square feet (700 square neters) are required for a
TEu stored on a chassis (UNCTAD, 1978). Mbst of the containers
used are 35 or 40 feet in length or approxi mately 2 TEUs. Using
Equation 1, the throughput which can be handled on the tota
existing storage area (Al aska Consultants, Inc., 1981) of 12
hectares (30 acres) with a 10 day average storage tine is:
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N P1 X P2 X P3 X pg X (t] and t2)x RxP
(120, 000 nf)
X .91,x 1.0 x 1.0 x 1.0 x 310 x 1/10 x 9
C

EX2x65ni
= 116,000 tons per year.

| npact Eval uation

This value (116,000 tons) is sonewhat optimstic in the
short run under present operating procedures. However, in the
long run, there is no doubt that between the present and the year
2000 additional storage area could be devel oped and inproved
procedures could increase this value. In any case, this value
exceeds the sum of in and outbound cargoes over the forecast
period except for the period 1995 through 2000.

Thirty six hectares (90 acres) of additional area could

possi bly be devel oped for open storage (Al aska Consultants,
1981); this would sinply satisfy all cargo storage requirements.

Avi ation Forecasts

For ecast Assunptions

Economic activity generates enploynent which attracts
population to an area and provides that population with the
necessary neans to purchase air transport service. Econoni ¢
activity is the basis or cause of air traffic demand, as well as
the determ nant for population

There are two basic populations utilizing air transport in
the study area: transi ent “enclave” workers, in general those
directly or indirectly associated with the fishing industry; and
permanent residents. The former cone out for the fishing season
while the latter live in the area year round. They are
considered to have differing properties to use air service. Bot h
the Al eutian Regional Airport Project Documentation for the Cty

of Unalaska (Danmes and More, 1982) and the st. GCeorge
Basi n Petrol eum Devel opment Scenari os Transportation Systens Analysis

for the Alaska Quter Continental Shelf Ofice (Technical Report
No. 58, Peat, Marwick, Mtchell, and Conpany 1981) indicate that
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residents in the area nmake nore use of air travel when in the
area than do transients. The results of study by Louis Berger
and Associates concur wth their findings that transient
enpl oyees, on the average, enbark on sonmewhat nore than four
trips per annumin the study area and residents sonmewhat over
five.

VWorl| dwi de, there has been a slow, steady, |ong-run increase

in per capita propensity to fly and to utilize air cargo service.
This long-run trend has been incorporated in the forecasts

presented here. In addition, mail and parcel post and assumed to
be a function of population and wll increase as popul ation
grows.

In the forecast, it is assuned that OCS exploration activity
in the St. George Basin wll be underway. The transient
popul ation is contained in the population predictions, and thus
i ndirect travel demand generated by exploration enployees is
enmbodied in the air traffic forecasts. Air plane and helicopter
operations to be conducted for the exploration have been included
in the operations forecasts. These forecasts of OCS exploration
related activity are from st. George Basin Petroleum
Devel opnent Scenari os Transportati on Systens Analysis, Technica
Report No. 58, for the aAlaska OCS Soci oeconom ¢ Studies Program

FUTURE FLEET M X

The Electras of Reeve are likely to be retired by the end of
the century, and perhaps by the end of the decade. For veteran
aircraft, as time goes on, spare parts and maintenance wl|
become nore problematic. Nearly all the airports now served by
Electras could handle jets such as the B-277, B-737, or DC 9.
Therefore, one can expect jet service on the Seattle-Cold Bay and
Anchorage-Cold Bay routes as well as outside the chain to Adak
and shemya if traffic levels warrant.

Wen the airport at uvnalaska is inproved, it is expected

that the Anchorage-uUnalaska route presently served by snaller
twin turboprops will be linked by comercial jets.

Unal aska- Dut ch Har bor

Air carrier passenger demand at present and in the
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foreseeable future, to 1995, 1is a function of popul ation and
enpl oyment at unalaska itself. Gven the current route structure
of the region, revenue traffic at the airport is tied to Unalaska
itself, as air passengers and freight arriving and departing
Unal aska are nearly always beginning or ending their trips there.
Very little Unalaska air traffic is in transit, as the city does
not function as a regional center for the area.

Air taxi revenue traffic and aircraft operations are
destined for some of the small communities nearby such as Akutan
or Nicholski. Gowh in this type of travel is linked to the
growh of these villages and the propensity to travel of the
i nhabi tants. However, once the new airport is conpleted, it
seens likely that unalaska will begin to share with Cold Bay the
role of regional center.

It is expected that the recent introduction of tw n turbines
such as the Metro and F-27 into service to Unalaska portends an
i mportant future trend. Thus, the fleet mx operating at
Unalaska in the next decade is likely to include a greater
proportion of somewhat smaller aircraft. This is counter to the
trend worldwide toward the wuse of larger aircraft. The
constraint inposed by the short runway prevents the market from
moving to larger airplanes. The ¥s-11's currently used are the
| argest aircraft that may use the airport.

As a result, air carrier operations can be expected to grow
at a faster rate than air carrier revenue traffic until 1995. It
is expected that the relationship between air taxi revenue
traffic and air taxi operations will remain the sane during the
period. Freight and mail traffic at Unalaska are also assuned to
be generated and consunmed by the towns popul ati on and econony.

There is very little casual or private air activity at
Unalaska, partly because flying conditions are difficult. Much
of the general aviation activity occurring there is involved in
the fishing industry, for exanple, spotting airplanes. Gener al
aviation activity is therefore |likely to grow with the general
econony of Unalaska. Wien the new, extended runway is in
operation in 1995, it is expected to result in dramatic changes
in both patterns and levels of traffic at Unalaska.

Many of the passengers and much of the cargo using Unalaska
airport nust presently either transplant at Cold Bay or sit
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t hrough stopovers at mnor communities enroute to or fromthe
principal city to which unalaska is connected, Anchorage.
otherwise it is necessary to utilize a twin turboprop such as an

F-27, which is |less cost effective and slower than a jet. Upon
conpl etion of the runway extension, faster and cheaper jet
service wll becone avail abl e. The result is likely to be an

I ncrease in demand sinply due to | ower costs for air service:
cheaper tickets and less tinme spent enroute,

At the same tine, it is expected that uUnalaska wll take
over sone of Cold Bay’'s role as regional airport. In particular,
nore short-haul air taxi service will nove over to Unalaska from
Cold Bay. Thus, there will be an increase in traffic as a result
of a shift in the route structure.

It is also anticipated that passenger traffic wll increase
consi derably i medi ately upon conpletion of the unalaska runway
extension. Air freight throughput will increase simlarly, given
| oner changes and better service. Mail will be nuch |ess
affected, as the cost to users will not change; however, nore of
the nearby communities will be served from Unalaska rather than

Col d Bay.

The ratio of air carrier operations to passenger traffic
will plunge once the airport is inproved. Qperators wl |
I mredi ately take advantage of the facility and begin jet service
between Anchorage and Unalaska. These larger aircraft will carry
nore passengers per flight than the aircraft currently serving
Unalaska. Air taxi activity will also i ncrease given the
i mproved runway, but the shift will be less dramatic than for air
carrier traffic (see Table 42),

Col d Bay

Col d Bay presently functions as the regional center for air
transport in the study region and is expected to continue to do
so at least until 1995. There is little non-airport economc
activity there to generate traffic. Thus it is expected that
passenger and cargo throughput at Cold Bay will grow as a
function of growth in popul ation and enploynment of the region as
a whole, Simlarly, growth in air taxi and general aviation
activity are likely to be linked to regi on-w de econom c and
denogr aphi ¢ trends.
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upon completion of the runway i mprovement at Unal aska
airport in 1995, traffic will drop at Cold Bay as transit traffic
enrout e between Anchorage and unalaska stops going through Cold
Bay. However, over-ocean flights fromthe Lower 48 will continue
to cone into Cold bay as unalaska wll still be unable to
accommodate them Simlarly, there will still be |long haul cargo
flights utilizing the field for refueling stopovers.

St. Paul

The airport on St. Paul Island serves the air transport
needs generated by the |ocal Aleut community, the seal harvest,
tourists wishing to observe wildlife, and the National Marine
Fi sheries Board personnel stationed there. It is assuned that
current patterns will continue until 1990, when a bottomfish
processing plant will be established there, permtting the
devel opnent of a l|local bottomfishing industry. Until then,
traffic wll continue to be based on the demand of the |oca
econony in a pattern simlar to the recent past.

In 1990 a transient population will be attracted to the
i sland by the opportunity for enploynent in the fishing industry,
adding to demand for passenger enplanements. A viable bottomfish
industry will generate a supply of fresh products that will add
to air cargo shipnents. Overall, demand for air transport will
increase as result of the new economc activity expected to occur
t here.

TRAFFI C FORECASTS
Unal aska

From 1982 to 1994, total enplanenents are expected to
increase at an 8.5 percent per annumrate, to a |evel al nost
three tinmes the 1981 level. For the sane period, air freight is
expected to grow at slightly over 7 percent, nore than doubling
present shipnents. I n 1995, passenger traffic is expected to
junp 25 percent and cargo shipnents are expected to increase 20
percent upon conpletion of the longer runway and general airport
| nprovenents (Table 41). Thereafter, passenger and cargo
t hroughput are expected to increase at the underlying growth rate
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TABLE 341

FORECAST OF PASSENGER AND CARGO ENPLANEMENT FOR UNALASKA
BASE CASE - NAVARIN BASIN LEASE-SALE

PASSENGER ENPLANEMENTS ANNUAL CARGO ENPLANEMENTS
ESTIMATED AIR_CARRIER AIR TAXI TOTAL FREIGHT MAIL TOTAL TONS
& COMMUTER
1980 12,330 600 12,930 92.0 71.0 163.0
1981 10,610 1,250 11,860 154.2 75.2 229.4
PROJECTED
1982 11,500 1,360 12,860 120.0 75.0 195.0
1983 12,470 1,480 13,950 129.0 80.0 209.0
1984 13,510 1,610 15,120 139.0 85.0 244.0
1985 14,650 1,750 16,400 149.0 90.0 239.0
1986 15,880 1,900 17,780 160.0 96.0 256.0
1987 17,210 2,080 19,290 172.0 103.0 275.0
1988 18,660 2,250 20,910 185.0 109.0 294.0
1989 20,230 2,450 22,680 199.0 117.0 316.0
1990 21,930 2,660 24,590 214.0 124.0 338.0
1991 23,770 2,900 26,670 230.0 132.0 362.0
1992 25,770 3,150 28,920 247.0 141.0 388.0
1993 27,930 3,430 31,360 266.0 150.0 416.0
1994 30,280 3,720 34,000 286.0 160.0 446.0
1995 37,820 4,680 42,500 343.0 170.0 513.0
1996 41,000 5,070 46,070 369.0 181.0 550.0
1997 44,440 5,500 4$,940 397.0 193.0 590.0
1998 48,170 5,960 54,130 426.0 205.0 631.0
1999 52,220 6,460 58,680 458.0 212.0 670.0
2000 56,610 7,000 63,610 493.0 219.0 712.0

Source: Louils Beraer & Associates, Inc.



as determ ned by enploynent and propensity to fly. Tabl e 36
summari zes the forecasts of passenger and cargo enplanement.

Air carrier operations are expected to increase at a faster
rate than enpl anenents, a reverse of the usual trend. It is
foreseen that the current trend to fly smaller aircraft between
Anchorage and uUnalaska Wil | conti nue. Thus it is expected that
air carrier arrivals at unalaska Will nmore than triple during the
next dozen years. On the other hand, air taxi operations are
expected to increase at the sane rate as revenue traffic.

In 1995, air carrier operations are forecast to drop in
half, in spite of the increase in air carrier traffic. It is
expected that as soon as the airport is inproved, operators wll
begin using jet aircraft on the Unalaska-Anchorage run rather
than twin turbine aircraft. The jets will enplane a greater
nunber of passengers than the turbines. Table 42 gives the
forecast of aircraft operations to 2000.

Col d Bay

Passenger enplanenents at Cold Bay are expected to grow
steadily at a rate of about 6.5 percent between now and 1994,
increasing to more than double current |evels. Cargo
enpl anenents are forecast to increase sonmewhat nore slowy, at
about 5 percent per annum nearly doubling over the period.

Upon conpl etion of the airport inprovenent at unalaska, Cold
Bay passenger enplanements are expected to drop some 25 percent,
as passengers cease traveling to Unalaska via Cold Bay. Car go
traffic is expected to drop a simlar anount.

After 1995, Cold Bay's traffic will grow, but at a slower
rate than previously. The fastest growi ng part of the regional
market will no longer receive the bulk of its service via cold
Bay. Table 43 summari zes the forecast of passenger and cargo
enplanements at Cold Bay to 2000.

It is expected that air carrier operations will grow at a
rate slower than that of passenger enplanements consistent wth
the general trend towards wuse by airlines of larger aircraft.
Air taxi enplanements are forecast to grow at the sane rate as
air taxi passenger enplanenments, under the assunption that
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TABLE 42

FORECAST OF AIRCRAFT OPERATIONS FOR UNALASKA-DUTCH HARBOR
BASE CASE - NAVARIN BASIN LEASE SALE

ESTIMATED AIR CARRIER AIR TAXI & COMMUTER GENERAL AVIATION.  QOCS ST. GEORGE TOTAL
1980 583 200 200 1,183
1981 568 400 200 1,168
PROJECTED

1982 630 433 207 1,270
1983 699 469 214 548 1,930
1984 775 508 222 548 2,053
1985 831 550 730 548 2,159
1986 918 595 238 548 2,299
1987 1,015 645 246 548 2,454
1988 1,122 698 254 2,074
1989 1,240 756 263 2,256
1990 1,370 818 273 2,461
1991 1,509 886 282 2,677
1992 1,663 960 292 2,915
1993 1,832 1,039 302 3,173
1994 2,019 1,125 313 3,457
1995 946 1,440 324 2,710
1996 1,025 1,560 335 2,920
1997 1,111 1,692 347 3,150
1998 1,205 1,834 359 3,398
1999 1,306 1,987 371 2,664
2000 1,416 2,154 384 3,954

Source: Louis Berger & Associates, Inc.
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FORECAST OF PASSENGER AND CARGO ENPLANEMENT AT COLD BAY
BASE CASE - NAVARIN BASIN LEASE SALE

ANNUAL PASSENGER ENPLANEMENTS ANNUAL CARGO ENPLANEMENTS

ESTIMATED AIR CARRIER AIR TAX1 & COMMUTER  TOTAL FREIGHT MAIL TOTAL TONS
1980 24,996 1,500 26,496 423.8 348.8 772,6
PROJECTED

1981 26,620 1,600 28,200 449.0 363.0 812.0
1982 28,350 1,700 30,050 476.0 377.0 853.0
1983 30,190 1,810 32,000 504.0 392.0 896.0
1984 32,160 1,930 34,090 534.0 408.0 942.0
1985 34,250 2,060 36,310 566.0 424.0 990 .0
1986 36,470 2,190 38,660 600.0 441.0 1,041.0
1987 38,840 2,330 41,170 636.0 458.0 1.094.0
1988 41,370 2,480 43,850 673.0 478.0 1,151.0
1989 44,060 2,640 46,700 714.0 495.0 1,209.0
1990 46,920 2,820 49,740 756.0 515.0 1,271.0
1991 49,970 3,000 52,970 801.0 535.0 1,336.0
1992 53,220 3,190 56,410 849.0 557.0 1,406.0
1993 56,680 3,400 60,080 900.0 579.0 1,479.0
1994 60,360 3,620 63,980 953.0 602.0 1,555.0
1995 48,290 2,900 51,190 762.0 501.0 1,263.0
1996 50,700 3,040 53,740 808.0 521.0 1,329.0
1997 53,240 3,190 56,430 857.0 542.0 1,399.0
1998 55,900 3,350 59,250 908.0 563.0 1,471.0
1999 61,630 3,520 65,150 963.0 586.0 1,549.0
2000 64,710 3,880 68,590 1,020.0 609.0 1,629.0

Source: Louils Berger & Associates, iInc.



enplanements per air taxi operation wll remin the sane.
Enplanements of all service categories are projected to drop in
1995 when the Unalaska runway is enlarged, then to grow nore
slowy than was previously the case. Table 44 gives the forecast
of aircraft operations at Cold Bay.

St. Paul.

Passenger and cargo enplanements at St. Paul are projected
to increase at a 3 percent and 2 percent growth rate
respectively, inline with the slow growth of the econony and
popul ation in present circunstances.

Wien the bottom fishing plant is operating in 1990, a
significant increnmental increase of passengers is expected to
occur, generated by the needs of transient |abor needed to help
in the fishing industry. Cargo enplanenments are forecast to
increase in that year as well. Thereafter, it is forecast that
the growth rate of both passengers and cargo will be higher than
in the past, as the local econony grows and enpl oynent on the
i sland of both permanent and transient |abor increases. Table 45
gives the forecast of passenger and cargo enpl anenents.

It s anticipated that St. Paul will retain its air carrier
stop-of f service between the Al eutians and Anchorage, and that as

aresult air carrier enplaned passengers will not bear a strict
relatior ship with air carrier operation. However , t ax

operations will be quite strictly linked to air taxi revenue
traffic. Table 46 summarizes the forecast of aircraft operations
to 2000.

Anchorage.

Most of the study area's interregional air traffic activity
is with Anchorage, the aviation center of Alaska, and until quite
recently, nearly all was transported by Reeve Aleutian Airways.

Tabl e 47 shows passengers and cargo enpl aned by Reeve at
Anchorage for 1979 and 1980, as well as operations by aircraft
type and whether schedul ed or unscheduled. Anchorage is Reevets
busi est airport. Bet ween 1979 and 1980, passenger enpl anenents
di pped, nmirroring patterns at Cold Bay and unalaska. Air freight
was down but air mail was up, Wth a net increase in total air
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FORECAST OF ANNUAL AIRCRAFT OPERATIONS AT COLD BAY
BASE CASE - NAVARIN BASIN LEASE SALE

Ocs
ST. GEORGE

ESTIMATED AIR CARRIER AIR TAXI GENERAL AVIATION HELICOPTER TOTAL
1980 1,810 460 1,000 3,270
PROJECTED

1981 1,910 500 1,040 3,450
1982 2,010 540 1,080 3,630
1983 2,130 580 1,120 2,920 6,750
1984 2,240 620 1,170 2,920 6,950
1985 2,370 670 1,210 2,920 7,170
1986 2,500 730 1,260 2,920 7,410
1987 2,630 790 1,310 2,920 7,650
1988 2,780 850 1,370 5,000
1989 2,930 920 1,420 5,270
1990 3,090 990 1,480 5,560
1991 3,260 1,070 1,530 5,860
1992 3,440 1,150 1,600 6,190
1993 3,630 1,240 1,660 6,530
1994 3,830 1,340 1,720 6,890
1995 2,870 1,120 1,290 5,280
1996 3,000 1,200 1,380 5,580
1997 3,130 1,280 1,480 5,890
1998 3,280 1,370 1,580 6,230
1999 3,420 1,470 1,690 6,580
2000 3,580 1,570 1,810 6,960

Source: Leuis Berger & Associates, inc.
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TABLE 45

FORECAST OF PASSENGER AND CARGO ENPLANEMENTS FOR ST. PAUL

BASECASE - NAVARIN BASIN LEASE SALE

ESTIMATED ANNUAL PASSENGER ENPLANEMENTS ANNUAL CARGO ENPLANEMENTS
1980 AIR CARRIER AIR TAXL TOTAL FREIGHT MALL TOTAL TONS
PROJECTED
1981 2,226 450 2,676 20.0 23.0 52.0
1982 2,360 460 2,750 30.0 23.0 53.0
1983 2,430 490 2,920 30.0 23.0 53.0
1984 2,510 510 3,020 31.0 24.0 “55.0
1985 2,580 520 3,100 31.0 24.0 55.0
1986 2,660 540 3,200 32.0 24.0 56.0
1987 2,740 550 3,290 33.0 24.0 57.0
1988 2,820 570 3,390 34.0 25.0 58.0
1989 2,900 590 3,490 34.0 25.0 59.0
1990 3,920 840 4,760 46.0 33.0 79.0
1991 4,070 870 4,940 49.0 35.0 84.0
1992 4,220 910 5,130 52.0 36.0 88.0
1993 4,380 940 5,320 55.0 38.0 93.0
1994 4,550 980 5,530 58.0 40.0 98.0
1995 4,720 1,010 5,730 62.0 42.0 104.0
1996 4,900 1,050 5,950 65.0 44.0 109.0
1997 5,090 1,090 6,180 69.0 46.0 115.0
1998 5,280 1,130 6,411 73.0 49.0 122.0
1999 5,480 1,186 6,6650 78.0 51.0 129.0
2000 5,690 1,220 6,910 82.0 54.0 136.0

Source: Louis Berger & Associates, Inc.



TABLE,46

ANNUAL AIRCRAFT OPERATIONS AT ST. PAUL
BASE CASE - NAVARINBASIN LEASE SALE

ESTIMATED AIR _CARRIER AIRTAXI GENERAL AVIATION TOTAL
1980 108 100 100 300
PROJECTED
1981 110 100 100 310
1982 110 100 110 320
1983 120 110 110 340
1984 120 110 110 340.
1985 130 110 120 360
1 9 8 6 130 110 120 360
. 1987 140 120 130 390
& 1988 140 120 130 390
1989 140 120 130 390
1990 150 150 130 430
1991 150 160 140 450
1992 150 160 140 450
1993 160 170 150 480
1994 160 170 150 480
1995 170 180 " 160 510
1996 170 190 160 520
1997 180 190 170 540
1998 180 , 200 170 550
1999 190 210 180 580
2000 200 220 180 600

Source: Louls Berger & Associates, Inc.



TABLE 47

REEVE ALEUTIAN AIRWAYS TRAFFIC AND OPERATIONS STATISTICS FOR
ANCHORAGE INTERNATIONAL AIRPORT

1979 1980 PERCENT CHANGE

ENPLARED PASSENGER

Scheduled 26,656 24,223

Non-scheduled 941 1,251

Total Passengers 27,597 25,474 =7.7%
tEnplaned Revenue Tons

Freight 1,426.68 1,280.08

Mail 2,662.21 2,399.88

Total 3,488.89 3,679.96 +5. 5%
Operations by Aircraft Type

Scheduled

C-46 41 -—-

YS-11 400 466

L-188 469 476

Total Scheduled 910 942 +3.5%
Non-scheduled

C-46 36 ="

YS-11 22 15

L-18 12 27

Total non-scheduled 70 42

Total operations 980 984 + 4%
Departures scheduled 855 906 +6. 0%
Scheduled departures 820 893
Percentage of Departures Scheduled 96% 99%

Source: FAA Airport Activity Statistics, 1979 and 1980.
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cargo resulting. OQperations increased over the year.

Table 48 shows Reeve's activity as a percentage of air
carrier activity at Anchorage International Airport. This is a
good neasure of the proportion of Anchorage traffic generated in
the study area. One sees that traffic between the study area and
Anchorage cargo enplanement, and 5 percent of both scheduled
flights and total operations at Anchorage International.

The Tables 49 and 50 show forecasts of future operations,
and cargo and passenger enplanements for Anchorage. [tinerant
and total operations are expected to increase 240 percent between
1980 and 2000. At the sane tine, passenger and cargo
enplanements are expected to nmore than quadruple. These
forecasts are taken fromthe Al aska Aviation System Plan, 1981.

ANALYSI S OF Al R SYSTEM CAPACI TY

For the assessnent of air side capacity one considers the
components of the airfield: the runways, taxiways, and apron-gate

ar eas. Air side refers to areas where the aircraft operates:
they land on runways, clear the strip by taxiways, and park on
aprons. The FAA has devel oped criteria with which to determ ne

whet her additional runways, taxiways, and apron parking space
shoul d be construct ed. These FAA criteria determ ne the nunber
of aircraft arrivals which can be accommpdated on a peak hour and
annual basis wthout undue delay, given an appropriate fleet mx.

The issue of the size of aircraft which can be acconmodat ed
Is another matter. This is determined by the Iength and wi dth of
the runway, and its surface and | oad-bearing capacity. Thi s
| atter consideration is a nore pertinent issue than the forner
one.

Land side infrastructure and capacity refers to the airport
facilities not primarily used for the novenent, storage, and
servicing of aircraft. This includes passenger terninals, cargo
term nal s, and interface wth other nopdes (i.e., access roads,
par ki ng, etc.).
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TABLE 48

REEVE ALEUTIAN AIRWAYS TRAFFIC AND OPERATIONS AS A PERCENTAGE OF ANCHORAGE

INTERNATIONAL AIRPORT AVIATION ACTIVITY BY CERTIFIED AIR CARRIERS

1979

Enplaned Passenger 3.0%
Enplaned Cargo

Freight 1.3%

fla il 7.9%

Total 2.5%

Scheduled Operations 4.9%

Unscheduled Operations  36.3%

Total Operations 5.3%

Source: Louis Berger & Associates, Inc. and associates from the FAA Airport Activity

Statistics, 1979 and 1980.
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1980
2.8%
1.0%
8.3%
2.2%
5. 2%

22. 5%

5.4%




TABLE 49

FORECAST OF FUTURE TRAFFIC OPERATIONS AT ANCHORAGE INTERNATIONAL AIRPORT
(IN THOUSANDS )

ACTUAL YEAR ITINERANT LOCAL TOTAL
1979 178.0 33.0 211.0
PROJECTED
1980 189.2 34.8 224.0
1981 201.2 36.6 237.8
1982 213.9 38.5 252.4
1983 227.4 40.6 268.0
1984 241.7 42.7 284.4
1985 257.0 45.0 302.0
1986 263.4 46.1 309.5
1987 267.9 47.3 315.2
1988 273.5 48.5 322.0
1989 279.2 48.5 328.9
1990 285.0 51.0 336.0
1991 298.5 53.4 351.9
1992 312.7 56.0 368.7
1993 327.5 58.6 386.1
1994 343.0 61.4 404 .4
1995 359.3 64.3 423.6
1996 376.4 67.4 443.8
1997 394.2 70.6 464.8
1998 412.9 73.9 486.8
1999 432.5 77.4 509.9
2000 453.0 81.1 534.1

Source:  Louis Berger & Associates, Inc., from the Technical Report of the Alaska
Aviation System Plan for the Alaska Department of Transportation & Public Facilities,
1982.
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TABLE 50

FORECAST OF FUTURE PASSENGER AND CARGO ENPLANEMENTS AT ANCHORAGE INTERNATIONAL AIRPORT .
(IN THOUSANDS OF PASSENGER AND TONS)

YEAR PASSENGER CARGO.
1979 1,018.6 77.9
1980 1,007.5 78.5
1981 1,122.8 85.7
1982 1,251.2 93.5
1983 1,394.3 102.0
1984 1,553.8 111.3
1985 1,731.6 121.5
1986 1,856.8 133.5
1987 1,991.0 146.8
1988 2,135.0 161.3
1989 2,289.3 177.3
1990 2,454.8 194.8
1991 2,627.1 208.5
1992 2,811.6 223.1
1993 3,009.0 238.8
1994 3,220.2 255.6
1995 3,446.3 273.5
1996 3,688.3 292.7
1997 3,947.2 313.3
1998 4,224.3 335.3
1999 4,520.9 358.8
2000 4,838.3 384.0

Source: Louis Berger & Associates, Inc. from the Alaska Aviation System Plan for the
Alaska Department of Transportation and Public Facilities, 1982.
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Unalaska

In ternms of air side capacity, Unal aska requires
devel opnent . Even at present, aviation activity woul d change
imediately if a full size, full service airport were constructed
t here.

The airport can handle forecast aircraft arrivals for the
next few decades. A new parallel runway will not be needed in
the twentieth or early twenty-first century. However, even now
the runway length restricts the size of aircraft which can be
used there, and the field is too short to handle any commercial
jet aircraft. Thus, Unalaska is the only economc regional
center in Alaska wi thout a regional center airport. The airport
woul d need a 762 nmeter (2,500 foot) |onger runway, a new runway
surface, and a wder runway in order to handle B-737 jet
aircraft.

The lack of a taxiway reduces the nunber of flights that can
be accommodated by a given runway. At Unalaska, aircraft may
have to taxi the length of the runway to clear the strip
However, in ternms of the nunber of forecast operations, the |ack
of a taxiway is not likely to beconme a governing constraint for
the study period.2

Unal aska has two aprons, one 122 by 213 neters (400 by 700
feet) and another 651 by 152 meters (200 by 500 feet). In termns
of area, this is sufficient to park nmore aircraft than are |ikely
to be found at Unalaska in the near future. However, this apron
space is located extrenely close to the runway. In fact, the
runway bisects the paved apron area, and this space is
i medi atel y adj acent to |anding and departing aircraft.

The termnal buildings are old, and may warrant replacenent

sinmply on this basis. (Mney has been funded to inprove the
termnal). They are | ocated near the apron area, and are too

according to Airport Capacity Citeria used in Long Range
Planning FAA Advisory Circular AC 150/5060- 3A, 1969) the
practical annual capacity (PANCAP) is 195,000 operations. Due to

the lack of taxiways, this capacity would be reduced to about 40
percent or 78,000 operations a year for |IFR
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close to the runway centerline, and they constitute an aviation
hazard. At present there are enought facilities not to constrain
forecast growh of air cargo and passengers. There are not,
however, facilities to process fresh seafood for air shipnment to
Anchorage or the Lower 48.

Col d Bav

The air side facilities at Cold Bay are the best in the
Al euti ans. Wth two runways, the Cold Bay Airport can handle
nore aircraft arrivals per year or per hour than are expected to
demand it, well into the twenty-first century. There are
turnaround areas at the ends of each runway. There are no
paral | el taxiways but there is such anple capacity that none are
required. There is adequate paved aircraft parking area for the
foreseeable future.

The main runway is quite long and can handl e any sized
aircraft up to and including B-747 junbo jets. It is well paved
and can carry such |oads easily. In short, the air side facility
at Cold Bay can handle any of the size or volume of aircraft that
can be reasonably expected to use the airport.

The land side storage and cargo facilities, although
antiquated, are adequate for current and forecast future use.
The passenger termnal is already cranped. In the event that new
facilities were deened necessary, there is space in the airport
area suitable for their devel opnent.

In short, there are no governing constraints in the air side
I nfrastructure. The land side facilities are currently
acceptabl e and can be easily inproved.

St. Paul

The practical annual capacity of St. Paul’'s runway is
sufficient to handle all foreseen operations demand. A taxiway
iIs not required for anticipated traffic |evels. There is
adequat e parking space.

The runway is long enough for fully | oaded Electras but not
| ong enough for commercial jets. It is gravel, volcanic
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materi al . This is adequate for the foreseen needs, as the
econony of the island is unlikely to require service from high
capacity high performance aircraft. The runway is not well
drai ned during spring break-up and could be inproved in this
respect .

Land side airport facilities are not available; there is no
termnal, or even shelter for cargo.
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CHAPTER V
| MPACT OF OCS DEVELOPMENT



V. | MPACT OF OCS DEVELOPMENT

This chapter analyzes the inpacts on the transportation
system of the OCS activities referred to as “Exploration,
Devel opment and Production Phases for the Mean Case Scenario” for
the Navarin Basin Lease Sal e 83. During the exploration phase
the | ease holders will decide whether or not to continue with the
commer ci al devel opnent of the field. The nmean scenario used here
assunmes that the Navarin Basin can produce sufficient oil (gas is
not considered in this analysis) to justify the sizeable
i nvestnents needed to bring this field into production.

Expected OCS Events and Material Requirenents

The exploration phase in the Navarin Basin area will occur
over the period 1986 through 1991 with full scale construction of
| and based facilities and the offshore pipelines beginning in
1992.  Approximately 26 exploration and 13 delineation wells wll
be drilled during this phase. It is assunmed that pipeline wll
be assenbled at St. Matthew and Dutch Harbor where it will be
coated prior to placement. The drilling of the production wells
will begin in 1993, and a total of 227 of these wells will be
devel oped. Support bases for the devel opnent of the Navarin
Basin will be located at St. Matthew (air and marine), Cold Bay
(air), and Unalaska-Dutch Harbor (marine).

The developnent of St. WMatthew Island is critical in the air
support of the Navarin Basin. Assuming that this devel opnent
mode is made possible by a land status change, two gravel cross
runways are planned for the exploration phase of devel opnent.
During this period, a small port would be built for a service
base, but its exact configuration has not been determ ned. The
offshore drilling rigs during this phase will be supported
directly fromDutch Harbor. During the latter phases of the
devel opnent of this field, an oil termnal would be built at St.
Matt hew which would be able to acconmobdate tug and barge
shipments directly fromthe continental US.A Arenote oil
termnal would be built on the southern coast of the Al aska
Peni nsul a near Col d Bay. A road woul d connect the oil term nal
with Cold Bay. Marine and air services for this facility will be
provi ded through Cold Bay.

The materials and supplies required for Navarin Basin
exploration and devel opnent are associated with drilling during
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t he exploration and production phases and for the construction of
a submarine pipeline fromthe Navarin Basin to St. Matthew
The quantities of supplies and materials needed for exploration
and production wells and for pipeline construction are presented
in Table 51.2 These quantities were adjusted to reflect
antici pated deeper well depths that woul d be experienced in the
Navarin Basin. Material requirenments by cal endar year and by
type are presented in Table 52.

OCS Rel ated Popul ati on _and Employment

After |ease sale 83, population and enploynent for the
Al eutian region are expected to increase up to a nmaxi nrum of 6
percent and 8 percent, respectively, due to OCS activity (see
Tabl e 53). The effects are first noticeable in 1985 and rise to
a peak in 1993. Then they decline to a nediumlevel after 1996.

This regional population increase is primarily concentrated
in Dutch Harbor (Table 54) with a small percentage (20-48 people)
at Cold Bay (Table 55). St. Mtthew Island could have a
substantial enclave population, if a service base and oil
term nal were allowed there. It could rise to over 1,000 during

construction of the oil termnal (Table 56).

O fshore (barge or platforn) based enploynent (Table 57) is
much | arger than the |and-based enploynent due to the physical
isolation of the drilling rigs or production platforms 1IN the
Navarin Basin. O fshore production workers would top 4,000 in
peak years which is nore than five tines the |levels expected for
expl oration.

Renote site enploynment for the oil termnal on the Al aska
Peninsula is expected primarily during the construction phase
(Table 58). This would tail off to a relatively snmall nunber

(30-59) in later years under the nean production scenario.

These population and enploynent forecasts wth OCS
devel opnent were used to predict the indirect demand for

transportation services in the follow ng sections.

‘Peat, Marwick & Mtchell & Co., 1981.
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TABLE 51

MATERIAL REQUIREMENTS
NAVARIN BASIN LEASE SALE 83 - IMPACT OF OCS DEVELOPMENT

a DRILLING MATERIAL DEMAND IN BY MODE (TONSPER WELL)

EXPLORATION PRODUCTION
HELL WELL
MARINE AIR MARINE AIR
Tubular Goods 400 330
Drilling Mud 800 320
Cement 250 180
Fuel 825 700
Fresh Water 4,800 3,000
Misc. 5 5 _ 4 4
7,080 5 4,534 4

b. PIPELINE CONSTRUCTION DEMAND (TONS PER MILE)

UNCOATED COATING LOST DUE TO
PIPE SIZE PIPE MATERIALS TOTAL (TONS) CONTAMINATION (1:10) FUEL
large diameter 800 1,100 1,900 2,100 275

Source: Abstracted from Technical Report #58, (PwM, September, 1981).
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TOTAL DIRECT MATERIAL DEMAND

TABLE 5 2

NAVARIN BASIN ( LEASE SALE 83) - IMPACT OF OCS DEVELOPMENT

YEARS DRILLING MATERIAL DEMAND PIPELINE (TONS)
AFTER  EXPLORATION PRODUCTION PIPE- TOTAL TOTAL

CALENDAR LEASE WELLS WELLS LINE DRY DRILL UNCOATED COAT NG ORY FUEL

YEAR SALE (NO.) (NO.) MILES FREIGHT HATER PIPE MATERIALS FUEL {TONS) (TONS
1984 0
1985 1
1986 2 3 4,365 14,400 2,475 4,365 2,475
1987 3 8 11,640 38,400 6,600 11,640 6,600
1948 4 9 13,095 43,200 7,425 13,095 7,425
1989 5 9 13,095 43,200 7,425 133099 7,425
1990 6 6 8,730 28,800 4,950 8,730 4,950
1991 7 3 4,365 14,400 2,475 4,365 2,475
1992 8 1 150 1,455 4,800 825 132,000(1) 165,000(1) 298,455 825
1993 9 18 75 15,012 54,000 12,600 66,000(0) 82,500(0) 18,750 163,512 31,350
1994 10 36 75 30,024 108,000 25,200 66,000(0) 82,500(0) 18,750 178,524 43,959
1995 11 65 54,210 195,000 45,500 54,210 45,500
1996 12 42 35,028 126,000 29,400 35,028 29,400
1997 13 29 24,186 87,000 20,300 24,186 20,300
1998 14 20 16,680 60,000 14,000 16,680 14,000
1999 15 10 8,340 30,000 7,000 8,340 7,000
2000 16 7 5,838 21,000 4,900 5,838 4,900

Notes:

L.
2.

Source:

1 = Inbound only
0 = Outbound only

Table ‘Tland Consultant’s calculations.



® ° ° ° ° e ° ° ° . o
REGIONAL POPULATION AND EMPLOYMENT
NAVARIN BASIN SALE 83 - IMPACT OF OCS DEVELOPMENT

EMPLOYMENT POPULATION
BASE CASE ABSOLUTE IMPACT BASE CASE ABSOLUTE IMPACT TOTAL
CALENDAR YEAR AFTER TOTAL RESIDENT OCS ENCLAVE TOTAL ADDED TOTAL RESIDENT OCS ENCLAVE COMMUNITY

YEAR LEASE SALE EMPLOYMENT?® EMPLOYMENT EMPLOYMENT  Employment Population POPULATION POPULATION  POPULATION

1981 4,429 4,429 6,581 6,581
1982 4,532 4,532 6,831 6,831
1993 4,818 4,818 7,226 7,226
1984 0 5,107 5,107 7,614 7,614
1985 1 5,372 116 282 5,770 7,972 25 282 8,279
1986 2 5,587 64 166 5,817 8,276 13 166 8,455
1987 3 5,777 93 265 6,135 8,548 19 265 8,832
1988 “ 5,945 99 285 6,329 8,792 20 285 9,097
1989 5 6,138 7164 770 7,072 9,057 33 770 9,860
1990 6 6,266 114 468 6,848 9,260 23 468 9,751
1991 7 6,424 104 221 6,749 9,494 20 221 9,735
1992 8 6,621 204 561 7,386 9,771 39 561 10,371
1993 9 6,869 269 662 7,800 10,106 92 662 10,860
1994 10 7,181 284 488 7,953 10,518 120 488 11,126
1995 11 7,573 296 528 8,397- 11,026” 158 528 11,712
1996 12 8,070 307 540 8,917 11,662 156 540 12,358
1997 13 8,701 320 540 9,561 12,461 128 540 13,129
1998 14 9,500 336 540 10,376 13,470 85 540 14,095
1999 15 10,518 335 540 11,393 14,753 68 540 15,361
2000 16 11,165 334 .. 540 12,039 15,736 69 540 16,345

AExcluding military. Source: SCIMP-180 and NB-2.



TABLE 54

POPULATION AT DUTCH HARBOR
NAVARIN BASIN SALE 83 - IMPACT OF OCS DEVELOPMENT

BASE CASE ABSOLUTE OCS IMPACT
CALENDAR YEAR AFTER TOTAL RESIDENT ENCLAVE TOTAL
YEAR LEASE SALE POPULATION ~ POPULATION  POPULATION POPULATION
1981 2,430 2,430
1982 2,586 2,586
1983 2,751 2,751
1984 0 2,928 2 , 9
1985 1 3,116 23 240 3,379
1,986 2 3,316 1 2 146 3,474
1987 3 3,528 17 231 3, 7
1988 4 3,756 18 248 4,022
1989 5 3,996 30 278 4,304
1990 6 4,254 21 212 4,487
1991 7 4,528 18 1 9 5 4,741
1992 8 4,819 35 235 - 5,089
1993 9 5,129 87 328 - 5,544
1994 10 5,460 115 - 418 5,993
1995 11 5,811 153 443 6,407
1996 12 6,186 151 443 6,780
1997 i3 6,585 123 443 7,151
. 1998 14 : 7,010 80 443 7,533
. 1999 15 7,462 63 443 7,968
| 2000 16 7,945 64 443 8,452

Source: <°IMP-180 10/°2 and NB-2.



® * * e TABLE 55°
POPULATION AT COLD BAY

NAVARIN BASIN SALE 83 - IMPACT OF OCS DEVELOPMENT

BASE CASE ABSOLUTE OCS IMPACT
CALENDAR YEAR AFTER TOTAL RESIDENT ENCLAVE TOTAL
YEAR LEASE SALE POPULATION POPULATION POPULATION POPULATION
1981 277 277
1982 286 286
1983 296 296
1984 0 307 307
1985 1 316 2 42 360
1986 2 328 1 20 349
1987 3 338 2 34 374
1988 4 350 2 37 389
1989 5 362 3 42 407
1990 6 376 2 31 409
1991 7 388 2 26 416
1992 8 402 4 28 434
1993 9 417 5 36 458
1994 10 431 5 45 481
1995 11 447 5 7 . 48 500
1996 12 463 5 48 516
1997 13 480 5 48 533
1998 14 497 5 48 550
1999 15 515 5 48 568
2000 16 534 57 48 587

source: SCIMP - 180 10/82 and NB-2.



TABLE 56

ST. MATTHEW BASED EMPLOYMENT
(NO GAS)
NAVARIN BASIN SALE 83 - IMPACT OF OCS DEVELOPMENT

TOTAL
CALENDAR YEAR AFTER  EXPLOR SHORE CONSTR. OIL TERMINAL PRODUCTION PRODUCTION PRODUCTION PRODUCTION  ST. MAT
YEAR LEASE SALE  AIRCRAFT  BASE  SHORE BASE  CONSTRUCTION  AIRCRAFT  VESSELS = SHORE BASES  OIL TERMINAL BASE
1980
1981
1982
1983
1984 0
1985 l 5 5
1986 2 9 5 100 114 -
R 1987 3 24 5 100 129
S 1088 4 27 5 100 132
1989 5 27 5 6 100 138
1990 6 36 5 3 6 60 100 210
1991 7 18 5 15 150 150 338
1992 8 6 5 631 27 270 150 1,089
1993 9 631 ] 36 380 150 1,197
1994 10 39 410 150 59 658
1995 11 39 410 150 88 687
1996 12 39 410 150 118 717
1997 13 39 410 150 118 717
1998 14 : 39 410 150 118 717
1999 15 - 39 410 150 118 - 717
2000 16 39 410 150 118 717

f Sourro: SCIMP-180 10/82.
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CALENDAR

_ YEAR
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Source:

YEAR AFTER  EXPLORATION

TABLE 57

- OFFSHORE BASED EMPLOYMENT

(NO GAS)
NAVARIN BASIN SALE 83 - IMPACT OF OCSDEVELOPMENT

CONSTR. PLATFORM PIPELINE

LEASE SALE - DRILLING RIGS INSTALLATION

CONSTRUCTION

©O© 00 4 o o & LW DD — O

Y e =
5o o = o

SCIMP-180 10/82.

240
640
120
720
480
240

80

950
1,424
1,899
1,424

475

672
672

PRODUCTION PRODUCTION

TOTAL
OFFSHORE BASED
EMPLOYMENT

DRILLING  OPERATIONS

206
448 515
1,120 927
2,016 1,236
2,688 1,339
2,912 1,339
2,942 1,339
2,539 1,339
1,927 1,339

1,076 1,339

240
640
720
720
480
1,396
3,139
4,618~
4,676
4,502
4,251
4,281
3,878
3,266
2,415



TABLE 58

ALEUTIAN 1SLANDS REMOTE SITE OCS EMPLOYMENT

EXPLORATION AND CONSTRUCTION PRODUCT ION TOTAL
YEAR LOCAL ENCLAVE LOCAL ENCLAVE LOCAL ENCLAVE TOTP
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989 450. 450. 450
1990 225. 225. 225
1991
1992 16. 298. 16. 298. 314
1993 16. 298. 16. 298. 314
1994 4* 25. 4. 25. 30
1995 7. 38. 7. 38. 44
1996 0. 50 . 9. 50. 59
1997 0. 50. 9. 50. 59
1998 0. 50. 9. 50. 59
1999 0. 50. 9. 50. 59
2000 0. 50. 9. 50. 59

Source; SCIMP-180, 10/82
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OCS Rel ated Transportation Denmand

MARI NE TRANSPORTATI ON DEMAND

Marine demand is centered in two |locations: Unalaska-Dutch
Har bor and St. Matthew It is fromthese two sites that the
offshore drilling rigs and |later production platforns will be
resupplied. To a lesser degree Cold Bay will attract marine
traffic due to its position as a center of OCS air support (a
consi derabl e amount of fuel will be shipped to Cold Bay in order
to service the aircraft which will be transiting through this
regi onal hub).

Marine cargoes wll be conposed of nmaterials required
directly by OCS exploration, developnent and production, such as
drilling material pipeline and other equipnent and suppli es.

These are presented in Tables 51 and 52. Materials which are

shipped as an indirect result of OCS activity, such as fuel for

associated air operations, and shipnments of direct and indirect

consumables to OCS enclaves and additional comunity

popul ations, also contribute to marine transportati on demand.

Dry cargoes will originate primarily fromthe continental U S. as

wel | as overseas. Fuel is anticipated to come from both Al askan
and continental U S. refineries. Direct and indirect narine
demands at Unalaska-Dutch Harbor, Cold Bay and st. Matthew are
di scussed bel ow.

Unalaska-Dutch Har bor

Marine shipnments to Unalaska-Dutch Harbor will consist of
two conponents: materials directly associated with OCS
activities, and indirect oCS consumables, such as supplies
demanded on and offshore at Dutch Harbor. For purposes of
estimating OCS direct demand, it is assuned that during the
expl oration phase (1984-1991), all narine demand is experienced
at Unalaska-Dutch Harbor. During the devel opment and production
phases (1992-2000), 50 percent of this direct demand is
experienced at Unalaska-Dutch Harbor (the remminder is shipped
directly to the site).

| ndirect offshore OCS consumabl e demand is assumed to be .15
tons per nonth per capita over a 6 nonth exploration period and
devel opnent and production phases. | ndi rect onshore (Dutch
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Har bor) demand is assuned to be .15 tons per nonth per capita
over a 12 nmonth period during both exploration and production
phases. Total marine tranSpOrtati On denmand at Unalaska-Dutch

Har bor is presented in Table 59.

Col d Bav

Cold Bay marine demand will be conposed of indirect demand
for fuel related to an increase in air traffic and dry cargo
indirect demand related to population increases at Cold Bay and
remote Aleutian |ocations. It is assuned that increased fue
consunption will be related to increased air operations at Cold
Bay by serving the OCS area and that this will be 1.5 tons per
air operation. 2 Dry cargo demand is assumed to increase .15 tons

per capita per increase in population. Further, .003 tons is
assumed to be demanded per air passenger enplanement at Cold Bay
to reflect transit passenger demand for consunables. Mari ne

shi pments to Cold Bay are presented in Table 60.

St. Matthew

Marine demand at St. Matthew is presented in Table 61
Direct OCS nmaterial demand is assuned to be 50 percent of all OCS
devel opnent and production supplies and materials beginning in
1992. I ndirect on and of fshore OCS consumabl es (fuel and dry

comodities) are assumed to be related to St. Matthew popul ati on
i ncreases as follows:

Dry Commodities:

. 1985 thru 1991 1.8 tons per capita per year over a
6 nonth period

® 1992 thru 2000 1.5 tons per capita per year over a
12 nmonth peri od

Fuel :

. 1985 thru 1991 5 tons per capita per year over a 6
nont h peri od

. 1992 thru 2000 5 tons per capita per year over a 12

nmont h peri od

.5 tons represents an average of 1.1 tons for general aviation
operations and 1.7 tons for air carriers. It should be noted
that OCS air activity will be skewed toward larger aircraft.
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TABLE 59
TOTAL MARI NE TRANSPORTATI ON DEMAND AT UNALASKA- DUTCH HARBOR

CALEDR AEEXAEFE - DI'FJQECT MATERIAL DEMAND(1) 0CS-CONSUMABLE ~ DEMAND THRU PuT TOTAL THRU PUT
_YEAR_  SALE 0|§YL IS%INE MATER FUEL DR??SHOF}-‘%EL 3) DR?FFSHORE‘UEL m?ASE chst U \u‘-nDHRYOCS DEVE%%ENENT
[ON (b) (©) (N (9) (h) €)] (3) h) NN

1914 0
1985 | 0 14,400 2,475 473 1,315 5 13 78,900 491,400 79,383 479,601
1986 2 4,365 14,400 2,475 284 790 319 285 76,200 513,500 85,852 519,810
1987 3 11,640 38,400 6,600 446 1,240 692 323 71,200 532,000 96,310 547,086
1988 4 13,005 43,200 7,425 478 1,330 767 330 67,300 553,600 95,502 570,440
1989 5 13,095 43,200 7,425 554 1,540 772 345 69,800 581,800 98,088 598,880
1990 6 8,730 28,800 4,950 419 1,165 621 525 72,400 611,500 91,521 623,615
1991 7 4,365 14,400 2,475 384 1,065 1,558 845 75,600 629,600 87,830 637,305
1992 8 728 149,000(1) 2,400 415 486 1,350 3,805 2,723 79,300 648,700 237 852 656,326
1993 9 7,506 74,00000) 27,000 15,675 747 2,075 5,233 2,993 83,600 668,700 183,825 708,111
1994 10 15,012 74,00000) 54,000 21,975 959 2,665 4,800 1,645 88,700 689,900 203,283 739,805
1995 il 22,105 97,500 42,750 1,073 2, 980 4,670 1,718 95,100 711,900 159,723 803,816
1996 12 17,514 63,000 14,700 1,069 2,970 4,471 1,793 103,300 738,400 148,339 774,356
1997 13 12,093 43,500 10,150 1,019 2,830 4,498 1,793 113,600 765,800 147,801 792,516°
1998 14 8,340 30,000 7,000 941 2,615 4,136 1,793 126,600 794,600 152,493 814,801
1999 15 4,170 15,000 3,500 911 2,530 3,585 1,793 143,700 806,500 160,121 819,616
2000 16 2,919 10,500 2,450 913 2,535 2,819 1,793 166,400 856,500 178,789 667,521

Notes:

1. See Table 52
(1) = Inbound

(0) = Outbound
2.Dry: 1.8 tons/year X (additional OCS population)
3.Fuel: 5.0 tons/year X (additional OCS population)
4. Dry: 1884 thru 1992 1.8 tons/year 1/2 year X (additional population offshore and St. Matthew) after 1991 1 year and 1/2 to St. Matthew

5. Fuel: 5 ton/person/year % 1/2 year X (OCS personnel) 1985 thru 1991.

5 ton/person/year X | year x (UCS personnel) X 1/2 to Dutck Harbor 1992 thru 2000.
6. n=2a+btet+2g+ i,
7. i =2d+f+2h+ ],

u

Source : Louis Berger & Associates, Inc.



TABLE 60

MARINE SHIPMENTS TO COLD BAY
NAVARIN BASIN (LEASE SALE 83) - IMPACT OF OCS DEVELOPMENT

FUEL (TONS] DRY CARGO (TONS)
YEARS Ocs Ocs
CALENDAR AFTER BASE INDIRECT BASE INDIRECT

YEAR  SALE  CASE  DEMAND®  TOTAL CASE DEMANDD TOTM
1981 3,795 0 3,795 800 0 800
1982 3,993 0 3,993 828 0 828
1983 7,425 0 7,425 1,107 0 1,107
1984 0 7,645 0 7,645 1,275 0 1,275
1985 1 7,887 1,042 8,929 1,378 120 1,498

" 1086 2 8,151 1,257 9,408 1,341 86 1,427
1987 3 8,415 2,199 10,614 1,136 149 1,285
1988 4 5,500 2,376 7,876 1,018 162 1,180
1989 ) 5,797 3,372 9,169 1,053 1,021 2,074
1990 6 6,116 2,330 8,446 1,090 555 1,645
1991 I 6,446 3,584 10,030 1,128 193 1,321
1992 8 6,816 9,102 15,918 1,168 976 2,144
1993 9 7,183 12,307 19,490 1,209 1,121 2,330
1994 10 7,579 11,316 18,895 1,251 595 1,846
1995 11 5,805 9,020 14,825 1,295 545 1,846
1996 12 6,138 8,592 14,730 1,340 557 1,897
1997 13 6,479 8,562 15,041 1,387 559 1,946
1998 14 6,853 7,861 14,714 1,436 531 1,967
1999 15 7,238 6,554 13,792 1,486 488 1,974
2000 16 7,656 5,194 12,850 1,538 429 1,967

3ryel OCS consumables or indirect demand = 1.5 ton (air operation x air operations at
Cold Bay.

Dry cargo OCS indirect demand = (OCS population at Cold Bay and Remote Aleutian
locations) x 0.15 tons/month x 12 months + (enplanement passengers) x 0.005 ton.
Source: Louis Berger & Associates, Inc.
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TABLE 6%

MARINE DEMAND AT ST. MATTHEW

NAVARIN BASI N LEASE SALE 83 - IMPACT OF OCS DEVELOPMENT

YEARS
AFTER DIRECT MATERIAL DEW\NDal OCS-CONSUMABLES DEMAND
CALENDAR ~ LEASE  DRY DRY ST. MATTHEW _ OFFSHORE
YEAR  SALE HELL  PIPELINE WATER ~ FUEL  DRy:  FUELS _DRY' _FUELS _ DRY® FUEL’
@ (b) (©) () ~Te) (f) ©) D) (1) ~
1984 0
1985 1 5 13 5 13
1986 2 103 285 103 285
1987 3 116 323 116 323
1988 4 119 330 119 330
1989 5 124 345 124 345
1990 6 189 525 189 525
1991 7 304 845 304 845
1992 8 728 149,000(1) 2,400 415 980 2,723 2,825 7,848 157,086 19,249
1993 9 7,506 74,000(0) 27,000 15,675 1,077 2,993 4,156 11,545 98,401 57,433
1994 10 15,012 74, 000( 0) 54,000 21,975 592 1,645 4,208 11,690 113,032 68,975
1995 11 27,105 97,500 42,750 618 1,718 4,052 11,255 62,932 109,728
1996 12 17,514 63,000 14,700 645 1,793 3,826 10,251 43,325 51,695
1997 13 12,093 43,500 10,150 645 1,793 3,853 10,703 46,237 43,499
1998 14 8, 340 30, 000 7,000 645 1,793 3,490 9,695 24,305 35,183
1999 15 4,170 15,000 3,500 645 1,793 3,939 8,165 16,863 25,123
2000 16 2,919 10, 500 2,450 645 1,793 2,174 6,038 10,831 18,769
Notes:
1. See Table 52
2. Dry
a. 1.8 ton/person/year X 1/2 year X (St. Matthew pop.) 1985 thru 1991.
b. 1.5 ton/person/year X 1 year X (St. Matthewpop)X 1/2 with D.H. 1992 thru 2000.
3. Fuel
a. 5 ton/person/year X 1/2 year X (St. Matthew pop.) 1985 thru 1991.
b. 5 ton/person/year X 1 year X (St. Hatthew pop.) 1982 thru 2000.
4. See 2b above but offshore population.
See 3 b above but offshore population.
:1= 2a+b+e+2g
7. 2d+f+2h
8 . 1 = Inbound.
0 = outbound.
Source: Louis Berger & Associates, Inc. 189




It should be noted that marine denand at St. Matthew is
contingent upon reclassification of the current land status of
the 1|sland. This mari ne demand assunes such a reclassification
MARI NE TRANSPORTATI ON SYSTEM | MPACTS

Capacity Effects

The major effects of increases in marine traffic due to OCS
devel opment in the Navarin Basin will be felt in Dutch Harbor
The increases in Cold Bay traffic are significant, but stil
represent only a small fraction of capacity. St. Mtthew Island
will be a newport if it is built, and adequate capacity woul d be
assured in the design by the oil industry.

Dut ch Har bor. The relation of forecast throughput to
capacity in Dutch Harbor is illustrated in Figures 29 and 30,
with and wi thout nmean case OCS devel opnent. For dry cargoes a
maj or inpact would be felt. During the exploration phase (up to
1991), forecast dry cargo throughput would rise to roughly tw ce
current levels (50 percent over Base Case). This traffic would
near the threshold for present operating conditions, but it can
be accommpdated wi th some congestion and del ays.

I n the devel opnment or construction phase starting in 1992,
projected traffic will require major changes in port operating
characteristics. Addi tional handling equipnent, larger storage
areas, and the use of all four Dutch Harbor docks as a unit
(i.e., any enpty dock would serve a waiting ship) wll be
required in order to accommpdate forecast traffic. Addi tiona
docks may have to be built if the owners do not agree with these
operation conditions.

It should be noted that the Base Case throughput is expected
to exceed capacity by the year 2000, and that the Navarin Basin
devel opnent effects only accelerate this requirenent to 1992.
However, it wll take a certain anmount of lead tine to prepare
for a major increase in traffic to be handled in the port. This
means that 5-6 years should be allowed for an increase in
infrastructure, and 2-3 years for an increase in handling
capacity. Pl anning should start in 1985 for this decision. See
Figure 30. The existing privte bulk fuel operation iss expected
to expand to keep up with this capacity need.
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(1000 TONS OF THROUGHPUT)

COMPARISON OF PORT CAPACITY AND EORECASTED PETROLEUM PRODUCTS

FIGURE 29

UNALASKA - DUTCH HARBOR
NAVARIN BASIN LEASE SALE 83 - IMPACT oF OCS DEVELOPMENT
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(1000 TONS OF THROUGHPUT)

FIGURE 30

COMPARISON OF PORT CAPACITY AND FORCASTED DRY CARGOES
UNALASKA — DUTCH HARBOR

NAVARIN BASIN LEASE SALE 83 - IMPACT OF OCS DEVELOPMENT
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In the case of dry cargo (Figure 30), the additional traffic
is much less inportant conpared to the Base Case traffic. Also
the high expected growth of Base Case traffic indicates sone
del ays as soon as 1984, even wthout Navarin Basin devel opnent,
and by 1998 new capacity wll be required. The addition of
Navarin Basin developnment wll accelerate the need for new
capacity by three years.

Cold Bay. The expected increase in traffic to Cold Bay is
100 percent for dry cargo (2,300 tons maxinun). This represents
less than 5 percent of its capacity and can easily be
acconmodat ed.

Fuel shipnents are nuch nore inportant for Cold Bay, and the
maxi mum expected | evel of additional fuel shipped would be 12,000
tons, making a total of 19,000 tons in 1992. However, this
anmounts to less than 15 percent of the throughput capacity. The
only potential constraint could be in storage capacity which is
now 15,000 tons. This is not usually a real constraint as two or
nore equal shipnents over the year would keep the total bel ow
capacity. ’

Carriers

The inpact on carriers will be felt in Dutch Harbor during
t he devel opnent phase of the Navarin Basin. Delays could be
significant if no changes are nade in port operations or
infrastructure. This could nean a diversion of vessels to other
ports, especially if an OCS supply base is set up with a speci al
dock for Navarin Basin and other OCS activities. St. Paul or St.
Matt hew | sl and coul d get direct shipnments of OCS supplies, if
special barge trains are schedul ed out of Seattle, as is done for
the North Slope now. No new types of vessels would be required,
but fleet expansion, especially sea-going barges, will be needed.

AIR TRANSPORTATI ON DEMAND

Avi ation demand has been analyzed as a system rather than
| ooking at the demand requirenents of each airport separately.
This is done because of the role which Cold Bay air
transportation demand will play in the devel opnent of Navarin
Basin. Air transportation demand at st. Matthew wll also be




significant since it is the main support base within helicopter
range of offshore installations. The transportation of personnel
to these installations will require that they ali transfer
through St. Matthew. Traffic to St. Matthew can be flown
directly from Anchorage, or can come via Cold Bay, wth direct
connections to Seattle or to Anchorage. The assunptions provided
to the Consultant by the MM5 and used for air support of the
of fshore activities are:

YEAR PHASE TRAFFI C SPLI T
1984- 1991 Expl orati on and 1) 75% St. Matthew via Cold Ba
Devel opnent
Phases: 2) 25% St. Matthew via Anchors
1992-2000 producti on Phase: 1) 50% St. Matthew via Cold Ba

2) 50% St. Matthew via Anchors

Until 1985, Cold Bay will serve as the main transfer point
for air traffic going to Dutch Harbor. Air traffic going to the
oil termnal on the southern coast of the Alaska Peninsula wl|l
al so be served by Col d Bay.

The encl ave personnel are expected to work two weeks on and
two weeks off. This would result in a total of 28 trips a year
or 14 round trips. The increased resident population will also
have a high propensity to travel, although their propensity wll
be less than enclave personnel. One person working offshore and
traveling via Cold Bay and St. Matthew would result in the
foll owi ng number of annual enpl anenents.

at Anchorage - 14
atCold Bay - 28

at St. Matthew - 28
at offshore site - 14

|f 75 percent of air trips are routed through Cold Bay, the
nunber of Cold Bay enplanenents would be adjusted to 21.
Simlarly, if 50 percent of these trips are routed through Cold
Bay, enplanenments would be 14. As previously indicated, all
trips- With an origin or destination in unalaska-Dutch Harbor
would have a final destination or origin in Anchorage, and would
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generate the follow ng nunber of annual enplanements for enclave
personnel :

. at Anchorage - 14
at Cold Bay - 28
at Unalaska-bDutch Harbor - 14

Air freight enplanenments are assumed to be 10 percent of the
OCS dry consumabl es. Based on these assunptions air passenger
and air cargo enplanenents and air operations related to OCS
devel opment can be estimated for each inpacted community.

Unalaska-Dutch Har bor

Using the trip frequency assunptions presented earlier and
the additional resident and encl ave popul ations, the nunber of
enplanements estimated for Unalaska-Dutch Harbor are presented in
Tabl e 62. Frei ght enpl anenents at Dutch Harbor are expected to
be mninal and are estimated to be on the order of nagnitude of 5
percent of the enplaned air cargo w thout the devel opnent of the
Navarin Basin.® Airmail shipnents will also increase slightly as
a result of the enclave population and the foll ow ng subsidized
rates for this service. Per capita rates wth OCS devel opnment
are assumed to be the same as without this activity.

The increase in air operations at Unalaska-Dutch Harbor as a

result of OCS activities wll be related to the number of
enpl anements associated with that activity. The nunmber of
enpl aned passengers per air operation is assumed to be the sane
with OCS developnment as wthout it. Since the fleet operating
from Unalaska-Dutch Harbor is not likely to change as a result of
OCS activities, air carrier activities are expected to
accommdate 95 percent of the enplaned OCS passengers. The
remai nder are assunmed to use air taxis. Earlier studies for the
St. (George Basin (Peat, Marwick, Mtchell and Co., 1981)
allocated 10 percent for air taxis; however, the npre renpte

nature of the Navarin Basin provides |ess opportunity for smaller
aircraft with shorter ranges to develop a sizeable share of this
mar ket . Ceneral aviation wll increase in proportion to overall

‘Depl aned cargo would be nmnmuch higher than the plus or mnus 5
percent indicated here.
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TABLE &8

AIR _PASSENGER AND AIRCARGO ENPLANEMENTS AT UNALASKA-DUTCH HARBOR
NAVARIN BASIN (LEASE SALE 83) - IMPACT OF OCS DEVELOPMENT

BASSENGER ENPLANEMENT OCS IMPACT AIRCARGO ENPLANEMENT - OCS IMPACT
YEARS  BASE CASE BASE CASE
CALENDAR AFTER PASSENGER AIR AIRTAXI AIR GRAND TOTAL AIRCARGO AIR TOTAL GRAND TOTAL
YEAR  SALE  ENPLANEMENT CARRIER® COMMUTER®  TRAFFICC  WITH OCS (Tons) FReIGHTY  ATRMAIL®  (TONS)T WITH OCS

1981 11,860 11,860 229 229
1982 12,860 12,860 195 195
1983 13,950 13,950 209 209
1984 0 15,120 15,120 244 244
1985 ! 16,400 3,498 184 3,682 20,082 239 47 8 55 294
1986 2 17,780 2,101 11 2,212 19,992 256 28 5 33 289
1987 3 19,290 3,298 174 3,472 22,762 275 45 7 52 327
1988 4 201,910 3,538 186 3,724 24,634 294 48 8 56 350
1989 5 22,680 4,096 216 4,312 26,992 316 55 9 64 380
1990 6 24,590 3,099 163 3,262 27,852 338 42 7 49 387
1991 7 26,670 2,833 149 2,982 29,652 362 38 6 45 407
1992 8 28,920 3,591 189 3,780 32,700 388 49 g 56 444
1993 9 31,360 5,520 291 5,810 37,170 416 75 12 87 503
1994 10 34,000 7,089 313 7,462 41,462 446 96 16 112 558
5 1995 11 42,500 7,927 417 8,344 50,844 513 107 17 125 638
o 1996 12 46,070 7,900 416 8,316 54,386 550 107 17 124 674
1997 13 49,940 7,528 396 7,924 57,8964 590 102 17 118 708
1998 14 54,130 6,956 366 7,322 61,452 631 94 15 109 740
1999 15 58,680 6,730 354 7,084 65,764 670 91 14 105 775
2000 16 63,610 6,743 355 7,098 70,708 712 91 14 105 817

8[(Additional Resident Population) + (Enclave Population)] = Additional OCS population x 28 x .5 x .95
b(additional 0CS Population) x 28 x .5 x .05
‘Sum of 1 and 2

“(0.015 ton/m.d.) (Additional OCS Population) x 12 months
e[(Airmail Tonnage without 0CS) / (Resident Pop. without OCS)] X (Additional OCSPop.)

‘Sum of 4 and 5

Source* Louis Berger & Associates, nc.




air activities. Unalaska-Dutch Har bor air operations and the
assunptions used to generate these figures are presented in Table
63.

Col d Bay

Cold Bay is expected to act as the principal center of air
activities in the Aleutian Region through 1995 when the extension
of the unalaska-butch Harbor airport is conpleted. Wth the
| onger runway, a direct connection by jet between
Anchorage and Unalaska-Dutch Harbor will make an overfly of Cold
Bay possible. Despite this devel opnent, Cold Bay will continue
to remain a center of OCS air support for the Navarin Basin.

Usi ng the assunptions presented earlier, the nunber of enplaned
passengers are estinmated for Cold Bay in Table 64. Enpl aned
cargo is estimted based on the assunption that during the
expl oration and construction phases 7.5 percent of the OCS dry
consumables will nove by air to St. Matthew and ot her offshore
ar eas.

Air operations from Cold Bay assune the sanme enpl anenent
passenger-to-air operation ratio experienced without the
devel opnent of wNavarin Basin for air carriers. This val ue vari es
from 14 to 18 passengers per operation over the forecast period. °
Simlarly 95 percent of the enplaned passengers are assuned to
use air carriers and 5 percent air taxis. General aviation
generated at Cold Bay will be higher in percentage terns (5%
than at unalaska-bDutch Harbor due to the relative proximty of
Cold Bay to the oil termnal and other OCS activities. Air
charter traffic carrying air freight will also contribute a
si zeabl e proportion of air traffic operation. 1t shoul d be noted
that jet operators between Cold Bay and St. Matthew are expected

to occur after 1991. Because of the dedicated service between
these destinations, it is anticipated that high load factors can
be achieved, o.g,, 90 passengers per trip. Cold Bay air

operations estimtes and the assunptions used to generate them
are presented in Table 65.

‘Except as noted below, e.g., after 1991 for service between Cold
Bay and St. Matthew.
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TABLE 63 *
AIR _OPERATIONS AT UNALASKA - DUTCH HARBOR
NAVARIN BASIN (LEASE SALE 83) - IMPACT OF OCS DEVELOPMENT

YEAR AIR_OPS WITH 0CS IMPACT GRAND  TOTAL
CALENDAR ~ AFTER  BASE AIR AIR TAXI/  GENERAL TOTAL AIR OPS WITH ocs
YEAR  SALE  CASE CARRIERZ  COMMUTERR _AVIATIONG  Ocs DEVELOPMENT
1981 1,168 1,168
1982 1,270 1,270
1983 1,930 1,930
1984 0 2,053 2,053
1985 1 2,159 198 58 13 269 2,428
1986 2 2,299 121 35 8 164 2,463
1987 3 2,454 195 54 12 261 2,715
1988 4 2,074 213 58 14 284 2,358
1989 5 2,256 251 67 16 334 2,590
1990 6 2,461 194 51 12 257 2,718
1991 7 2,677 180 47 11 238 2,915
1992 § 2,915 232 59 15 305 3,220
1993 g 3,173 362 01 23 475 3,648
1994 10 3,457 473 117 29 619 4,076
1995 11 2,710 198 130 16 345 3,055
1996 12 2,920 198 130 16 344 3,264
1997 13 3,150 188 124 16 328 3,478
1998 14 3,398 174 114 14 303 3,701
1999 15 2,664 168 111 14 293 2,957
2000 16 3,954 169 111 14 294 4,248

a . - - - -
(Air carrier operations without OCS impact) / (Air carrier passengers without O0CS
impact) x (OCS Passenger Enplanements) x .95

".05 x 0CS Passenger Enplanements /7 3.2
‘Sum of Air Carrier and Airtaxi x 0.05

Source: Louis Berger & Associates, Inc.
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TABLE 6 4

AIR PASSENGER AND Al RCARGO ENPLANEMENTS AT COLD BAY
NAVARIN LEASE SALE 83 - IMPACT OF OCS DEVELOPMENT

PASSENGER ENPLANEMENTS AR CARGO ENPLANEMENTS
ADDITIONAL OCS TRAFFIC ADDITIONAL OCS TRAFFIC
YEARS GRAND
CALENDAR AFTER 8ASE AIR AIR TAXI TOTAL GRAND 8ASE . AIR AIR TOTAL

YEAR SALE CASE CARRIER? COMMUTERR TRAFFIC TOTAL CASE FREIGHT  MAIL® AR careaf ArRCARRD

1981 28,200 28,200 812 812
1982 30, 050 30, 050 853 853
1983 32,000 32,000 896 896
1984 0 34,090 34,090 942 942
1985 1 36, 310 7, 6§* 4044 8,085 44, 395 990 8 1 9 999
1986 2 38, 660 9,150 482 9,632 48, 292 1,041 43 4 47 1,088
1987 3 41,170 16, 033 844 16,877 58, 047 1,094 98 10 108 1,202
1988 4 43,850 17,410 916 18,326 62, 176 1,151 110 11 120 1,271
1989 5 46,700 24,711 1,301 26,012 72,712 1,209 192 19 211 1,420
1990 b 49,740 17,290 910 18,200 67,940 1,271 119 12 130 1,401
1991 1 52,970 27,119 1,427 28,546 81,516 1,336 127 13 140 1,476
1992 8 56, 410 67,019 3,527 70,546 126, 956 1,406 124 12 796 2,202
1993 9 60, 080 91,517 4,817 96,334 156, 414 1,479 940 94 1,034 2,513
1994 10 63, 980 85, 745 4,513 90,258 154, 238 1,555 701 10 771 2,326
1995 11 51,190 70, 304 3,700 74,044 125, 194 1,263 824 82 906 2,169
1996 12 53, 740 67,564 3,556 71,120 124, 860 1,329 7 173 800 2,129
1997 13 56,430 67,963 3,517 71,540 127,970 1,399 678 68 746 2,145
1998 14 59, 250 62, 603 3,295 65,898 125, 148 1,471 606 61 666 2,137
1990 15 65, 150 54, 464 2,867 57,330 122, 480 1,549 510 5 562 2,111
2000 16 68, 590 43,145 2,211 45,416 114, 006 1,629 422 42 464 2,093

‘aa. (Dutch Harbor 0CS pop, ) X 28 + (Cold Bay OCS pop. ) * 28 X .5 + (18t' Mattkyew_%ap-) X 28X 1/2 year X 75% allocation +
(Remote Aleutian Site pop.) ¥ 28 ¥ -5 t (Qffshore pop., ) X 28 X 1/2 year allocation,
b. In 1992 6 months changes to 12 months and 75% allocation to 50%; all else remains the same.

b95 percent of total traffic.
‘5 percent of total traffic.

da_ .015 tons/month X 12 months / (OCS pop. of Dutch Harbor and Remote Aleutian Locations) + .015 tons/month X 6 months X
75% allocation (St. Matthew and Offshore populations).

‘Airmail 10% of air freight.
f.l.

SOURCE : Louis Berger & Associates, | NC.




AIR OPERATIONS AT COLD BAY

TABLE 65

NAVARIN BASIN (LEASE SALE 83) - INPACT OF OCS DEVELOPMENT

YEAR ADDITIONAL OCS AIR OPERATIONS GRAND TOTA
CALENDAR ~ AFTER  EASE AIR AIRTAXI/  GENERAL  AIR CARGO GRAND
YEAR SALE CASE CARRIER®  COMMUTERP  AVIATIONC CHARTERY TOTAL  TOTAL
1981 3,450 3,450
1982 3,630 3,630
1983 6,750 6,750
1984 0 6,950 6,950
1985 1 7,170 531 126 3 4 695 7,865
1986 2 7,410 627 151 39 21 838 8,248
1987 3 7,650 1,086 264 67 49 1,466 9,116
1988 4 5,000 1,170 286 73 55 1,584 6,584
1989 5 5,270 1,643 406 102 96 2,248 7,518
1990 6 5,560 1,139 284 71 59 1,533 7,113
1991 7 5,860 1,769 446 111 64 2,390 8,250
1992 8 6,190 1,989 1,102 272 362 3,608 9,798
1993 o 6,530 2,603 1,505 368 470 4,878 11,408
1994 10 6,890 2,534 1,410 343 351 4,492 11,382
1995 11 5,280 2,553 1,156 267 412 4,306 9,586
1996 125,580 2,491 1,111 255 364 4,146 9,726
1997 135,890 2,450 1,118 256 339 4,085 9,975
1998 14 6,230 2,262 1,030 2.35 303 3,759 9,989”
1999 15 6,580 2,007 896 196 255 3,303 9,883
2000 16 6,960 1,754 710 155 211 2,798 9,758

a[—\‘i:?‘ Carrier Passengers/Number of passengers. per operation with OCS
bAirtaxi/Commuter Passengers/3.2 passengers per operation (based on present data)

CGeneral Aviation= 0.05 of Air Carrier and Airtaxi operations.

d

Source:

Louis Berger & Associates,

Air Cargo/ 2 tons per operation.

Inc.
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St. Matthew

St. Matthew will be the main service point for all offshore
activities. In addition to fixed wing aircraft, st. Matthew w ||
serve helicopters conveying supplies and personnel initially to
exploration sites and eventually to production platforns. 1t
will also be the main air resupply center for offshore
constructi on.

Estimates of enplanements at St. Matthew were nmade in the
same manner as estimates of enplanements at Unalaska-Dutch Harbor

and Cold Bay. Yearly passenger enplanement estimtes were
derived by relating St. Mtthew onshore and offshore enploynent
and the nunber of trips nade per year for both. Air cargo
enpl anenents were related to St. WMatthew onshore and offshore
enpl oynment in association wth the nunber of wells being
devel oped. Air passenger and cargo enplanements at St. Mtthew

and the related assunptions and tonnage factors used to calculate
enpl anenents are presented in Table 66.

Hel i copter trip estimates are based on the assunption that
one trip per day is mde to exploration rigs or production
platforns through 1994 and that after 1994 when production is
under way, trip frequency will decrease over a five year period
to once every two days. 1t i s assuned that exploration-related
trips will occur over a half year period, whereas production-
related trips will be generated over the entire year. The nunber

of rigs, platfornms, trips, frequency and total helicopter trips
are presented in Table 67.

Air operations for St. Mtthew as presented in Table 68, are
derived for 1991 assuming the sanme operations-to-passenger ratio
used for Cold Bay in conjunction with the passenger enplanement
data presented in Table 66. After 1991, jet operations at St.
Matthew wi Il carry an average of 90 passengers in each direction
It is assumed that 95 percent of enplaned passengers will use air
carriers, 5 percent air taxis. GCeneral aviation operations are
assunmed to be 2.5 percent of air carrier and air taxi operations.
Air charter cargo operations are estimted assumng that two tons
of the total cargo tonnage estimated to nove to St. Matthew is
nmoved for each air cargo operation. Hel i copter operations
nmentioned in the previous paragraph are estinmated by doubling the
nunber of estimated trips.
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AVI ATI ON SYSTEM | MPACTS

Capacity Effects

The major effects of increases in air traffic due to OCS
devel opment in the Navarin Basin will occur on runway capacity,
term nal capacity or storage space. For all three airports
i npacted by Navarin Basin activity, none wll be inpacted
significantly. A discussion of each facility is presented bel ow.

Unalaska-Dutch Harbor. The airport’s air operations are
expected to increase between 7 and 15 percent as a result of OCS
activity. These increases are relatively mnor in terns of
current runway, termnal and storage capacity. Furt her
Unalaska-Dutch Harbor is scheduled for a runway expansion which

woul d increase throughput capacity. For these reasons QOCS
related air traffic inpacts will have little effect on the
airport capacity.

Col d_Bay. This facility’s air operations and enplanements
are expected to increase over 100 percent by 1992 asa result of
Navarin Basin activity. However, facilities at Cold Bay are the
best in the region. Two runways and turnaround areas at both
ends of each, as well as extensive paved aircraft parking, allow
for event OCS related traffic to be easily acconmodated. gtorage
facilities, although antiquated, are extensive and could easily
handl e additional air freight and cargoes associated with OCS
related traffic. Al t hough passenger termnals are currently
cranped, there is anple space in the airport area suitable for
devel opnent. Further, private carriers would logically expand
current facilities should it be warranted by an increase in
passenger traffic. Therefore, QOCS aviation system inpacts at
Col d Bay are expected to be negligible.

S t .Matthew. This island currently has no ajrport

facilities. As any devel opment of the aviation system would be
directly related to OCS activity, it is assumed that the industry
design and devel opment of these facilities will allow for

adequat e capac!ty. Avi ation system inpacts are, therefore, not
relevant to this case, except as a land use change on the island

with its associated inpacts.
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TABLE 66

AIR PASSENGER AND AIRCARGO ENPLANEMENTS AT ST. MATTHEW AND
FOR OFFSHORE DESTINATIONS

NAVARIN BASIN (LEASE SALE 83) - IMPACT OF OCS DEVELOPMENT

YEARS PASSENGER ENPLANEMENTS AIR CARGO

CALENDAR AFTER ST. HMATTHEW OFFSHORE

YEAR  SALE TRAFFIC2 TRAFFICR ST. MATTHEWS. ~ OFFSHORE 4

1981

1982

1983

1984 0

1085 1 35 g 1

1086 2 7,518 3,360 47 37

1987 3 18,823 8,960 109 08

1988 4 21,084 10,080 122 110

1089 5 21,126 10,080 122 110

1990 6 14,448 6,720 86 73

1991 7 40,411 19,544 158 141

1992 8 102,886 44,744 379 293

1993 9 144,396 64,652 1,097 903

1994 10 139,678 65,464 1,008 986

1995 1 135,674 63,028 1,194 1,070

1996 12 129,066 59,514 1,062 933

1997 13 129,906 59,934 1,016 887

1998 14 118,622 54,292 907 778

1999 15 101,486 45,724 757 628

2000 16 77,658 33,810 592 463

a1985 thru 1991 (St. Matthew Employment) x 28 i ¥ year x 0.5 + (Offshore
Employment) x 28 X * X 1. 1992 thru2000 (St. Matthew Employment ) X
28 x % year x 1 + (Offshore Employment) x 28 x 1 x 1.

1985 thru 1991 (Offshore Equipment) x 287x % year x 1. 1992 thru 2000
(Offshore Employment) 28 x 1 x 1.

€1985 thru 1992 (St. Matthew Employment + Offshore Employment) x 0.15/ton/person/
month x 6 months + (No. wells x 5 tons).

1993 thru 2000 (St. Matthew Employment + Offshore Equipment) x 0.15 ton/person/
month x 12 months + (No. wells x 4 tons).

b

d

Source: Louis Berger & Associates, Inc.
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TABLE 67

ST. MATTHEW - HELICOPTER TRIPS

NAVARIN BASIN LEASE SALE 83 - IMPACT OF OCS DEVELOPMENT

RIGS
AND NO. OF TRIPS NO TRIPS TOTAL

YEARS RIGS PLATFORMS PLATFORMS @ 180 DAYS @ 365 DAYS TRIPS
1984

1985

1086 1 1 180 180
1987 3 3 540 540
1988 3 3 540 540
1989 3 3 540 540
1990 2 2 4 360 730 1,090
1991 1 5 6 180 1,825 2,005
1992 9 9 3,285 3,885
1993 12 12 4,380 4,380
1994 13 13 4,745 4,745
1995 13 13 4,130 4,130
1996 13 13 3,595 3,595
1997 13 13 3,130 3,130
1998 13 13 2,725 2,725
1999 13 13 2,372 2,372
2000 13 13 2,372 2,372

Notes:
1. Maximum reached in 1994 with 1 trip per day per platform; once in production the

trips will taper off to 1 trip every 2 days. This drop in demand will occur over
a five year period.

2. Exploration rigs will operate for ha’lf-year (180 days).

3. Platforms will operation year round.
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TABLE 68

AIR OPERATIONS AT ST. MATTHEM
NAVARIN BASIN (LEASE SALE 83) - IMPACT OF OCS DEVELOPMENT

YEARS AIR OPS WITH 0CS IMPACT
CALENDAR AFTER AIR AIRTAXI/ GENERAL AIR CHARTER HELI-
YEAR  SALE  CARRIERE COMMUTERR AVIATIONS cargod COPTERE TOTAL

1981

1982

1983

1984 0

1985 1 2 1 0 0 3
1986 2 490 65 14 23 360 952
1987 3 1211 154 34 55 1080 2534
1988 4 1346 172 38 61 1080 2697
1989 5 1335 173 38 61 1080 2686
1990 6 904 121 26 43 2180 3273
1991 7 2505 326 71 79 4010 6990
1992 8 1227 908 53 189 6570 8949
1993 9 1683 1246 73 549 8760 12311
1994 10 1567 1160 68 549 9490 12834
1995 11 1534 1135 67 597 8260 11592
1996 12 1468 1087 64 531 7190 10340
1997 13 1477 1093 64 508 6260 9403
1998 14 1358 1005 59 454 5450 8326
1999 15 1177 871 51 378 4745 7223
2000 16 926 685 40 296 4745 6692

31985 to 1991 (St. Matthew Passenger Enplanements - Offshore Enplanements X
.95/ Cold Bay passengers per operation.

b1992-2000 st. watthew passenger enplanement x .05 / 3.2 passengers per
operation.

‘Sum of Air Carrier and Airtaxi operations x 0.025.

dCargo tonnage / 2 tons per operation.

‘Helicopters:  total number of trips x 2.

Source: Louis Berger & Associates, Inc.
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CHAPTER VI
CONCLUSI ONS



VI, CONCLUSI ONS

The major transportation inpacts of the Navarin Basin oil
and gas devel opnent activities are expected to be:

o A new service base port, heliport, and oil termnal on St.
Matthew I sland, if this type of |land use is allowed.

0 A significant increase in Dutch Harbor port traffic, which
in the devel opnent (construction) phase will require either
new i nfrastructure or a joint operationof the present four
dock system to reduce delays. Inproved handling nethods and
equi pment woul d undoubtedly be required, if oil and gas are
di scover ed.

Vessels arriving in Dutch Harbor will experience significant
del ays ia 1992 until inprovenents can be nade.

0 Anew oil terminal on the Southern Al aska Peninsula if oil iIs
di scovered in econom Cc quantities.

0 Significant but still manageable increases in marine traffic
to Cold Bay and air traffic to both unalaska-bDutch Harbor
and Col d Bay. Neither of these will require additiona
I nfrastructure.

0 Increases in both marine and air cargo fleets serving the

Al eutian Chain. Supply boats and barges will be the major
new vessel s.

0 Addi tional pressure to |lengthen the Dutch Harbor Airport to
handl e jet traffic.

In general, the transportation systemwill feel a
significant change in Dutch Harbor,K Cold Bay and at St. Matthew

Sone associated increases wll also be felt in Anchorage, but as
only a small proportion of Base Case traffic.
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APPENDIX A: ORIGIN AND DESTINATION TABLES




1979 TOTAL THROUGHPUT TONNAGE - 580,057

oy
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1979_-_Inbound Tonnage to [1iuliuk Harbor

Ccmmodity

Farm Products

Fresh Fish

Non-Metallic Minerals

Food

Basic Textiles

Apparel

Lumber/Wood

Furniture/Fixtures

printed Matter

Chemicals

Origin

Foreign
Seattle

Foreign
King Cove
Aleutians
Ketchican
Kodiak
Sitka
Seattle

Foreign
Kodiak
Sitka
Seattle

Foreign
Cordova
Kodiak
Sitka
Seattle

Foreign
Seattle

Foreign

Foreign
Aleutians
Kodiak.
Sitka
Seattle

Foreign
Sitka

Foreign

Foreign
Seattle

208

Amount of
Tonnage

1
2

17
36
34
619
531
235

206
664
508
520

298

127
327
168

16
1982

330

271
97
313
258
1768

1583




1979 - Inbecund Tonnage_to [1iuliuk _Harbor

Amount of
Commodity Origin Tonnage

Petroleum Local 96,193
Foreign 1

Kenai 16,413

Alaska, So. Side 14,608

Valdez 12,879

Kodiak 21

Sitka 69

Seattle 2,467

Richmond, CA 202,580

Rubber Foreign 78
Stone, Clay Foreign 216
Seattle 30

Sitka 8

Primary Metals Foreign 4
Seattle 42

Fabricated Metals Foreign 207
Seattle 4,681

Sitka 74

Machinery Foreign 94
Anchorage 175

Kodiak 25

Seattle 1,140

Electrical Machinery Foreign 439
Seattle 24

Transportation Foreign 5
Kodiak 21

Sitka 18

Seattle 156

Alaska, North Side 60

Paper/Pulp Foreign 349
: Kodiak 1,750
: Sitka 395
Seattle 390
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197°3 - Inbound Tonnage to I1iuliuk_Harbor

Amount of
Commodity Origin Tonnage
Miscellaneous Foreign 218
Anchorage 90
Kodiak 49
Leather Foreign 131
Instruments Foreign 24
Special items Foreign 1
Anchorage 1
Kodiak 2,500
Sitka 213
Seattle 750
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1979- OQutbound Tonnage from I[1iuliuk_Harbor

Amount of
Commodi ty Destination Tonnage
Fresh Fish Foreign 37,721
Seattle 484
Sitka 382
Kodiak 976
Coal Kodiak 5
Food Foreign 4,811
Seattle 3,787
Kodiak 9,843
Petroleum Naknek 21,831
Pribilof 3,613
Alaska, North Side 9,866
Homer 1,669
Alaska, So. Side 9,142
Dillingham 12,193
Bering Sea 33,245
King Cove 399
Aleutians 7,953
N ome 10,708
Seldovia 141
Bethel 32,225”
St. Michael 7,402
Rubber Foreign 45
Primary Metals Foreign 99
Fabricated Metals Sitka 8
Machinery Foreign 3
Sitka 215
Transportation Foreign 3
Kodiak 7
Aleutians 61
Paper/Pulp Kodiak 15
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1979%- Quthound Tonnage from T1iuliuk_Harbor

Commodity

Miscellaneous

Special [tems

212

Destination

Kodiak

Seattle
Sitka
Kodiak

Amount of
Tonnage

51

179
217
130




1980 TOTAL THROUGHPUT TONNAGE - 483,946
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1980- Inbound Tonnage to [liuliuk Harbor

Amount of

Commodity Origin Tonnage
Farm Products Foreign 45
Fresh Fish Seattle 46
Sitka 610

Kodiak 43

Petersburg 6

Aleutians 332

Alaska, North Side 160

Non-Metallic Minerals Foreign 971
Seattle 1,307

Sitka 630

Kodiak 122

Food Foreign 352
Seattle 735

Sitka 1,257

Kodiak 62

Basic Textiles Foreign 57
Apparel Foreign 219
Lumber/blood Foreign 783
Seattle 74

Sitka 305

Kodiak 18

Furniture/Fixtures Foreign 8
Seattle 2

Sitka 2

Pulp/Paper Foreign 122
Seattle 796

Sitka 755

Kodiak 470

Printed Matter Foreign 30
Chemicals Foreign 62
Seattle 6

Sitka 20
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1980 -

Inbound Tonnage to I1iuliuk Harbor

Commodity

Petroleum

Rubber

Leather

Stone/Clay

Primary Metals

Fabricated Metals

Machinery

Electrical Machinery

Transportation

Miscellaneous

Special Items

Origin

Seattle
Sitka

Alaska, So. Side
Richmond, CA

Kenai

Foreign

Foreign

Foreign
Seattle
Sitka

Foreign

Foreign
Seattle
Sitka
Kodiak

Foreign
Seattle
Sitka

Alaska, So. Side

Foreign

Seattle
Sitka
Kodiak

Foreign
Kodiak
Anchorage

Foreign
Seattle
Sitka
Kodiak
Aleutians
Anchorage

215

Amount of
Tonnage

21,730
500
1,195
178,166
18,162

82

91

58
50
111

6,158

74
720
502

25

45
685
54
95

235

23
64

880
300
36

12
2,386
509
283
237
15



1980- Inbound Tonnage_to Iliuliuk Harbor

Amount of
Commodity Origin Tonnage
Instruments Foreign 29
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1980 - Outbound Tonnage from I1iuliuk Harbor

Commodity Destination

Fresh Fish Foreign
Seattle
Sitka
Kodiak

Food Foreign
Seattle
Sitka
Kodiak
Alaska, No. Side
Homer

Lumber/Wood Aleutians

Pulp/Paper Seattle

Chemicals Foreign
Seattle

Petroleum Kodiak
Alaska, So. Side
Bering Sea
Alaska, No. Side
Naknek
Aleutians
Dillingham
Pribilof
King Cove
Nome
Old Harbor, AK
Bethel
St. Michaels
Prince William Sound

McGrath
Local
Fabricated Metals Seattle *
Sitka
- Machinery Sitka
Electrical Machinery Seattle

217

Amount of
Tonnage

19,437
471
240

29

2,130
6,971
4,774
927
85
980

27

oS

1,071
6,391

« 34,710
6,404
21,748
13,214
5,602
3,666
1,358
16,303

44, (387
7,971
80

332
38,007

52



1980 - Outhound Tonnage from I7iuliuk Harbor

Amount of

Commodi ty Destination _Tonnage
Transportation Seattle 20
Sitka 2
Wast e/ Scr ap Foreign 22
Miscellaneous Anchorage 25
Special 1tems Seattle 1,989
Kodiak 147
Sitka 110
Bering Sea 7
Anchorage 12
None 57
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APPENDIX B: SCIMP 162 AND 163 OUTPUTS
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